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HYMENOPTERA 

TENTHREDINOIDEA: Tenthredinidae : Sawflies 

The single sawfly of Puerto Rico was originally described under the 
name Schizocera krugii by Mr. E. T. Cresson (Trans. Amer. Ent. Soc, 
8: 54. Philadelphia, 1880), presumably from material sent him by 
the German Consul at Mayaguez : Herr D. Leopoldo Krug. This was a 
year previous to the description as S. zaddachi by Dr. Hermann Dewitz in 
"Hymenopteren von Portorico" (Berliner Ent. Zeit., 25 (2): 197-208. 
Berlin, 1881) of this and other Hjonenoptera sent him by Dr. Gundlach. 
Xylosericocera is only a MS generic name under which it has since been 
placed, but Sericocera appears to be the correct genus in which it 
should be included according to the latest opinion of the systematists. 
Its somewhat rusty greenish-yellow, caterpillar-like larvae feed primarily 
on the leaves of the seagrape, Coccoloba uvifera, often more or less com- 
pletely defoliating long stretches of these bushes along the beach, and 
leaving windrows of excrement on the sand underneath the naked branches 
and leaf midribs of its host. Mr. R. H. Van Zwaluwenburg, who first 
intensively studied the habits of this insect in the environs of Mayaguez, 
as given in his "Report of the Entomologist" (in Rpt. P. R. Agr. Station, 
1917, p. 28. Washington, D. C, February 5, 1918), records it also feeding 
on "icaco" or coco plum (Chrysobalanus icaco), but no one has found it 
since on this host. It does, however, feed on other species of Coccoloba, 
Dr. Luis F. Martorell (Caribbean Forester, 2 (3): 141-4, pi. 1. New Or- 
leans, April 1941) having noted it on "moralon" (C. grandifolia) between 
Lares and Bayaney, on C. pyrifolia at Guavate, Cayey, and on "cucubano" 
(C. laurifolia) in the Maricao Forest, thousands of feet above what one is 
inclined to think is its normal habitat: on the beach just above sea-level. 

The slender oval eggs are stuck on the leaf by one end, in a circular 
patch, arranged almost as equally distant from each other as the pins in a 
bowling alley. The thin, tough, parchment-like cocoons are attached to 
the trunk or branches of the seagrape, often in such numbers and so closely 
cemented to each other that they can be pulled off in a continuous strip. 
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They are not very durable, however, and rarely survive as shelter for other 
insects long after the emergence of the adults. The adults have shining 
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The Seagrape Sawfly, Sericocera krugii (Cresson); 1, adult female, about six times 
natural size, 2, adult male, 3, larvae and eggs on seagrape leaf, 4, cocoons. (Drawn 
by Jose F. Pietri.) 



black head and eyes, and bright chestnut red thorax, which fades to a dull 
j^ellow-brown in museum specimens. The simple antennae of the plump 
females contrast with the two-branched, plumose antennae of the more ac- 
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tive males, which may hover in clouds in the lee of a clump of seagrape on 
which the females are resting. 

Everywhere around the Island where seagrape grows these insects have 
been noted in abundance, but they are not reported from Cuba or Hispani- 
ola, and possibly a reason why seagrape grows so luxuriantly on Mona 
Island is the absence of this pest. We have no records from Vieques and 
Culebra, but what is presumably the same species has been noted on sea- 
grape at Paramaribo, Dutch Guiana. So far as we know, Sericocera 
krugii has no natural enemies, certainly no specific parasites, and Dr. 
Wetmore found it eaten by no bird. Yet after defoliating a section of the 
seagrapes of a beach, the insect disappears completely for months, or a year 
or longer, altho it may at the same time be abundant somewhere else. 
Most recorded outbreaks occur in the autumn or winter on seagrape, and 
those on other hosts in the mountains in the spring and summer, possibly 
indicating a mass migration depending on temperature, but one heavy in- 
festation at Ponce was in July. Defoliation of seagrape bushes is normally 
so complete, and may occur so often, as to indicate this insect as unques- 
tionably a contributing factor in preventing seagrape from often becoming 
a tree in Puerto Rico. 

ICHNEUMONOIDEA: Braconidae 

Alysia analis Cresson, as identified by Mr. A. B. Gahan, is a slender little 
(6.0 nmi. long) black wasp, with the thorax and basal half or third of the 
abdomen bright chestnut, found in all parts of the Island : equally abundant 
in the cane fields of the coast and in the coffee groves of the mountains. 
Of its host relationships, nothing is known. The predaceous black and red 
bug Zelus longipes L. was observed in the mountains back of Yauco, at 
Indiera, feeding on one of these wasps, but we have no record of its serving 
as food for any bird, lizard or toad. 

Alysia ridibunda Say, as identified by Mr. R. A. Cushman, is so rare in 
Puerto Rico that only a single specimen has been collected. 

From the fruitfly traps at Mayagiiez, several specimens of a new species 
of Goniarcha, as determined by Mr. C. F. W. Muesebeck, have been taken. 

The fruitflies, for which these traps were set, were early found to be para- 
sitized by what Mr. H. L. Viereck in his "Descriptions of Ten New Genera 
and Twenty-five New Species of Ichneumon Flies" (Proc. U. S. National 
Museum, 44 (1968) : 555-568. Washington, D. C., April 18, 1913) named 
Opius (Utetes) anastrephae, from material reared by Dr. C. W. Hooker, 
of the Mayagiiez Station, who gave the host as Anastrepha fraterculus 
Wiedemann (now known as A. suspensa Loew) maggots from the fruits of 
"jobo" Spondias lutea (now S. momhin). These very small yellow wasps 
have been repeatedly reared from this host in the western end of the Island 



752 JOURNAL OF AGRICULTURE OF UNIVERSITY OF PUERTO RICO 

and in the mountains as far east as Cidra, but they are not very abundant, 
and presumably exert only a slight degree of control on their specific host. 

Opius insularis Ashmead, as determined by Mr. A. B. Gahan, is a similar 
little yellow wasp which Mr. E. G. Smyth reared from Agromyzid pupae in 
Hyptis pectinata, one parasite from each pupa. Those reared by Mr. A. S. 
Mills from the pupae of Agromyza jucunda in the leaves of wild morning 
glory at Vega Alta were determined by Mr. C. F. W. Muesebeck as being 
a new species of Opius. From pupae of the Olethreutid moth, Crocidosema 
plebeiana Zeller, the larvae of which feed in the seed heads of "escoba" 
(Sida cordifolia) which he collected at Dorado, wasps emerged which Mr. 
Muesebeck identified as of this genus. 

From a single pupa of the Pyralid "higiierillo" leaf-webber, Pilocrocis 
inguinalis (Guenee), collected by Dr. Luis F. Martorell at Cayey, seven- 
teen small wasps emerged which Mr. Muesebeck identified as a new species 
of Microgaster. 

Wasps of the genus Mirax are characterized by having 14-segmented an- 
tennae and wings of which, according to Mr. Muesebeck as stated in "A 
Revision of the North American Ichneumon-Flies belonging to the Sub- 
families Neoneurinae and Microgasterinae" (Proc. U. S. National Museum, 
61 (2436) Art. 15, 1-76, pi. 1. Washington, D. C., 1922), the "first inter- 
cubitus is long, attaining the broad triangular stigma, from the middle of 
which arises the radius, not angled, obsolete at extreme base." Until quite 
recently, no species of Mirax was known to occur in the West Indies, and 
"studies have been difficult because of the paucity of available specimens. 
Those species of which the habits are known are parasites of lepidopterous 
leaf -miners or bast-miners." 

The coffee leaf -miner, Leucoptera coffeella (Gu6rin-M6neville), most ex- 
haustively studied in Puerto Rico by Mr. Francisco Sein, was found by him 
to be parasitized by numerous small wasps of which none occurred in suffi- 
cient numbers to exert an appreciable effect on its abundance. In the 
cofl'ee groves of the island of Guadeloupe, French West Indies, he found, 
however, that from 65 to 80 per cent of the leaf-miner larvae were para- 
sitized by what Mr. C. F. W. Muesebeck named insularis: "A New West 
Indian Species of Mirax Haliday parasitic on the Coffee Leaf-Miner (Hy- 
menoptera: Braconidae)" (Proc. Ent. Soc. Washington, 39 (6): 139-141, 
fig. 1. Washington, D. C., June 18, 1935). Mirax insularis is also present 
in St. Lucia and Dominica of the Lesser Antilles, but being most abundant 
in Guadeloupe, it was from that Island that shipments of the parasite were 
made to Puerto Rico in 1937 and 1938, for release in coffee groves at Guay- 
nabo, Quebradillas and Lares. Recoveries of this little yellowish-brown 
wasp several generations later were made at Quebradillas and Lares, and 
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extensive collections were made for a number of years thereafter. In Sep- 
tember 1940, a peak of parasitization of this wasp of 2.9 percent of para- 
sitized leaf -miner larvae was noted at Lares, but for most of the time when 
observations were made, only a fraction of one percent of the caterpillar 
larvae were attacked. Following the extreme dry weather of the first half 
of the year 1947, however, Mr. Sein found that this imported parasite had 
attacked 13% of the leaf -miners at Lares in the coffee grove where it had 
been originally released, this being slightly more than the parasitism by all 
the native wasp parasites observed at this time. It had been presumed 
that rainfall and humidity in Guadeloupe coffee groves was approximately 
that of similar environments in Puerto Rico, but apparently only under ex- 
treme conditions of drought (for coffee groves) does this imported parasite 
become abundant. Its future course can hardly be predicted, but it would 
appear from all observations to date that the single effective parasite of the 
coffee leaf-miner in Guadeloupe, when introduced into Puerto Rico in com- 
petition with numerous others, becomes only one among many during nor- 
mal weather conditions, and a quite insignificant factor in control. 

In 1921, Mr. C. F. W. Muesebeck's "Revision of the North American 
Species of Ichneumon-Flies belonging to the Genus Apanteles" (Proc. U. S. 
National Museum, 58 (2349) : 483-576, Washington, D. C.) was published, 
in which all the species of these slender little black wasps known from Puerto 
Rico up to that time were recorded and keyed, and one new species from 
Puerto Rico was described. The Apanteles wasps are exclusively parasitic 
on caterpillars. If the caterpillar is small, only one or a few wasps develop 
from it. But if the caterpillar is very large, great numbers of wasp mag- 
gots may find sufficient nourishment inside its capacious body for complete 
development, and, emerging from approximately evenly spaced points on 
its crumpling skin when fully-grown, may be so numerous that the silk of 
their closely-packed cocoons coalesces to form a shining white silken cylin- 
der, out of which the shriveled skin of the parasitized caterpillar often falls 
before the adult wasps begin to emerge. 

Apanteles dignus was described from California by Mr. C. F. W. Muese- 
beck (Proc. Ent. Soc. Washington, 40 (7) : 203, Washington, D. C, Octo- 
ber 27, 1938), from Gnorimoschema lycopersicella (Busck), the pepper 
flower-bud moth. In the original description, Mr. Muesebeck states: "In 
addition to the type series, I have before me three females and two males, 
unquestionably the same species, reared from Gnorimoschema gudmannella 
(Walsingham), at St. Croix, Virgin Islands, in March 1922", which con- 
siderably antedates the first record from this host for Puerto Rico. 

Apanteles xanihopus, parasitic on the caterpillar of Diatraea saccharalis 
(F.) at Sao Paulo, was introduced into Puerto Rico in "Seven shipments of 



754 JOURNAL OF AGRICULTURE OF UNIVERSITY OF PUERTO RICO 

sugarcane borer parasites received from Brasil" by Dr. K. A. Bartlett 
(Mayagiiez Station Report for 1946, p. 31). 

The clothes-moth parasite, Apanteles carpatus (Say), has been collected 
in an apartment house in San Juan, and in the cabin of a boat in the harbor, 
but has not been reared from the local equivalent, Tineola walsinghami 
Busck, the plaster bagworm or flattened case-bearer that infests the walls 
of houses, feeding on the remains of dead insects and spiders, and on woolen 
blankets and clothes if opportunity offers. Even when fully-grown, these 
caterpillars are quite small, furnishing nourishment for the development of 
but a single parasitic wasp. 

At the other extreme are the species of Apanteles which parasitize large 
sphinx caterpillars, so numerous at times that they may form a consider- 
able item in the food of the lizards Anolis pulchellus, A. krugii and A. 
cristatellus. In Cuba, six hyperparasites of Apanteles americanus (Lepele- 
tier) are recorded. Elasmus maculatus Howard and an undetermined spe- 
cies of Horismenus have been reared from it in Puerto Rico when parasitiz- 
ing the sphinx of yuca, and Stiboscopus thoracicus Ashmead as a parasite 
of its cocoons on the tobacco horn worm. The latter wasp is presumed to be 
normally an inhabitant of coffee groves and the virgin forests of the moun- 
tains, but we have no other record of its host relationships, and it may be 
an important factor in the control of the parasite of the tobacco hornworm, 
which is rarely noted attacked by Apanteles americanus. The sphinx cater- 
pillars of papaya and joica, on the contrary, are more often found attacked 
than free from parasitism. The first record of this wasp in Puerto Rico is 
of rearing by Mr. August Busck from a sphinx on "pawpaw". Presum- 
ably this was Erinnyis alope (Drury), which normally feeds on papaya 
foliage, as it has repeatedly since been found parasitized by Apanteles 
americanus, as is also the similar Erinnyis ello (L.), which feeds on yuca. 

Dr. Gundlach, in his account of the yuca sphinx, most unfortunately was 
apparently recording a mis-identification of the parasite. "La oruga se 
cria en Jatropha Manihot. Muchas orugas mueren, porque un himenop- 
tero pequeno pone centenares de huevos en una sola oruga. Las larvas de 
estos himenopteros, que son Microgaster flaviventris Cresson, salen del 
cuerpo, cada una forma un capullito bianco uno al lado del otro y estos 
todos juntos parecen una mota de algoddn, pegada en el peciolo u hoja de 
la planta." From such an authority on Cuban fauna, this name was ac- 
cepted without question by Mr. Patricio Cardln in his account of the 
"Insectos y Enfermedades de la Yuca en Cuba" (Bol. No. 20, pp. 28, pi. 8, 
Estacion Experimental Agronomica, Santiago de las Vegas, July 1911), and 
Mr. R. H. Van Zwaluwenburg has the same specific name, Protapanteles 
flaviventris Cresson (5023), for the parasites he reared from this host in 
Puerto Rico. No host record is given by Cresson for the type material 
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from Cuba, and Mr. Muesebeck is of the opinion "that the true flaviventris 
will prove a synonym of americanus (Lep.)." 

The sphinx caterpillar Protamhulix strigilis (L.), feeding on "guanabana", 
Annona muricata, and the tobacco hornworm, Phlegethontius sexta jamaicen- 
si» Butler, are host to Apanteles congregatus (Say). 

Mr. H. L. Viereck, receiving material which Dr. C. W. Hooker, at the 
Mayagiiez Experiment Station, had reared from an undetermined sphinx, 
named the wasp after the place of its origin, Apanteles mayaguezensis 
(1913-563). Wasps identified as this species by Mr. A. B. Gahan have 
since been reared from a sphinx feeding on the leaves of Cissus sicyoides, 
the wild grape which is known to be the food plant for both Pholus labruscae 
(L.) and Pholus vitis vitis (L.). 

A small cotton caterpillar, Alabama argillacea (Hiibner), collected at 
Hatillo, was host for just two maggots of Apanteles aletiae Riley, as de- 
termined by Mr. A. B. Gahan. This is a continental species, which, as 
indicated by its specific name, should attack only cotton caterpillars. In 
Cuba, however, where cotton is not a commercial crop, it has been reared 
from another similar looper caterpillar, Gonodonta mutrix Cramer, which 
feeds on Annona glabra. 

Another looper caterpillar of the genus Phytometra was fully-grown when 
numerous maggots began emerging from it, the adults of which were identi- 
fied by Mr. Muesebeck as Apanteles guayanensis Cameron. 

Apanteles militaris Walsh has been reared in Puerto Rico from a cater- 
pillar of Leucama latiuscula (Herrich-Schaffer), which is a cutworm of sugar 
cane leaves and grasses, and not a looper. 

This cutworm is also host for Apanteles marginiventris (Cresson), of 
which, according to Mr. A. B. Gahan, Apanteles grenadensis Ashmead is a 
synonym, both described from West Indian material. Its more normal 
host is the southern grassworm, Laphygma frugiperda (Abbot & Smith), 
of which large numbers of the small caterpillars are often attacked, so that 
one sometimes finds numerous individual cocoons of this wasp scattered 
about on cane leaves eaten by the grassworm. 

Apanteles disputabilis Ashmead, as determined by Mr. Muesebeck, was 
noted in great abundance by Dr. Luis F. Martorell on the flowers of "malva 
de caballo" (Malachra alceifolia), beside a cane field near Central Rufina, 
Guayanilla. This West Indian species, found also in the southern United 
States, was described from St. Vincent of the Lesser Antilles. At Haina, 
J)ominican Republic, it was reared from larva of Panoquina nyctelia 
(Latreille), a leaf -rolling skipper caterpillar which feeds on the leaves of 
sugar-cane. 

The type of Apanteles prenidis Muesebeck (1920-558) was reared by 
Mr. Thos. H. Jones from the same species of skipper caterpillar, which 
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at that time was called Prenes ares Felder, in a cane field of Hda. Monse- 
rrate, Luquillo. As few as five parasites may develop in a single small 
larva, but in a more fully-grown caterpillar the mass of white cocoons may 
almost fill the silken shelter in the rolled-over cane leaf which this skipper 
heavily reinforces when about to pupate. The other common skipper 
caterpillar of sugar-cane, Panoquina nero belli Watson, is also host for 
Apanteles prenidis. 

The common skipper caterpillar on beans, Urbanus proteus (L.), is host 
for Apanteles leucostigma (Ashmead), described from St. Vincent and 
Grenada of the Lesser Antilles, but since reared from this host in all the 
Greater Antilles. In Cuba, this wasp has as hyperparasites Horismenus 
eudami Girault and Elasmus maculatus Howard. 

Mr. C. F. W. Muesebeck has identified as "near nigriceps Ashmead" 
an Apanteles collected in a citrus grove at Pueblo Viejo. Undetermined 
species of Apanteles have been reared from Lamprosema indicata (F.) at 
Isabela, from Pseudohemiceras krugii Moschler at Salinas, from Phostria 
martyralis (Lederer) at Guayama, and from Crocidosema plebeiana Zeller 
at Dorado, but as all but the last- of these are Pyralid hosts, the numerous 
records may indicate but a single species of Apanteles. From the Pyralid 
Desmia ufeus (Cramer) has been reared Apanteles ruficoUis (Cameron) as 
determined by Mr. Muesebeck, and from the Bougainvillea leaf-tyer, 
Sylepta gordialis (Guenee), a new species very similar to ruficoUis. 

Iphiaulax voraginis (Cresson), which Dr. Gundlach reports collecting at 
Quebradillas, and Dewitz lists as a Bracon, was originally described from 
Cuban material as being "rufous; head, antennae and legs, black; wings 
fuscuous, abdomen broad, with deep excavation on each side of the second 
segment and a smaller one on each side of the third segment; ovipositor 
longer than the abdomen", and Mr. Cresson also mentions a large hyaline 
spot on the fuscous wings, and gives the length of the female as two and 
one-half lines. This agrees fairly well with specimens collected by Dr. Luis 
F. Martorell in considerable abundance on the tops of bushes on the plateau 
of Mona Island, identified by Miss G. A. Sandhouse as a species of Iphi- 
aulax, and may represent what Dr. Gundlach found in Puerto Rico. The 
males are much smaller, and Martorell found them much more numerous 
than the very conspicuous females, with their broad, shining, bright chest- 
nut abdomens. 

Dr. Gundlach collected at Mayagiiez and Dewitz lists another of Cres- 
son's Cuban species of Bracon, subsequently found at the same locality by 
Mr. 11. H. Van Zwaluwenburg (50) and identified for him as Monogono- 
gaster ventralis (Cresson). This is larger, four and three-quarters lines 
long, "readily distinguished from the other species by the abdomen only 
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being rufous", and has most recently been collected in a citrus grove at 
Trujillo Alto. 

Bracon guanicana Wolcott ("IP" 1923-67), is mostly shining yellowish 
brown, 6.0 mm. long, described from specimens collected in a screen trap 
in the garden at Hda. Santa Rita, Guanica, by Mr. E. G. Smyth, and since 
found on swamp vegetation at Boqueron. 

Among the "Imported Parasites of Pink BoUworm at Presidio, Tex. 
1932-36" handled by Messrs. L. W. Noble and W. T. Hunt (Jour. Ec. Ent., 
30 (6): 242-44. Menasha, December 1937) were over three thousand 
Exeristes roborator F. from southern Europe and Egypt, fourteen thousand 
Chelonus blackburni Cameron from Hawaii, and forty thousand Micro- 
bracon kirkpatricki Wilk. from east central Africa, which were sent to Puerto 
Rico for release in areas infested by the pink bollworm. None of these 
has since been recovered, but so many little wasps were subsequently noted 
on the window-sills of the cotton ginnery and warehouse at Isabela that 
several people who had watched with interest the release of the parasites 
were sure that millions of them were being destroyed by being trapped in 
the ginnery. Specimens collected in January 1940, submitted to Mr. C. F. 
W. Muesebeck, were identified as Microbracon hebetor Say. This is a 
wasp previously reported once from Puerto Rico : resting on pigeon peas 
at Ponce. It is a common continental species, "length 2-3 mm., black with 
yellowish markings, variable in color and size, (which) apparently exclu- 
sively attacks the Lepidoptera in stored grain, dried fruits, etc.", according 
to Prof. E. O. Essig (1926-783). No pink bollworm moths were noted dead 
or alive on the windows of the Isabela ginnery at the time when these wasps 
were so abundant, but numerous stored grain moths were present. Mr. 
L. Courtney Fife, in his study of the cotton insects of Puerto Rico (Bulletin 
No. 39, Mayaguez Experiment Station, pp. 14, ref. 45. Washington, D. 
C, March 1939) noted that "two species of pyralids were found attacking 
stored cottonseed, namely Ephestia cautella and Corcyra cephalonica. The 
larvae of this species (the former) were rather heavily parasitized by Micro- 
bracon hebetor." Two other less abundant species of Microbracon have 
been definitely identified from Puerto Rico, besides several others not placed 
as to species. 

Microbracon cushmani Muesebeck, as identified by Mr. Muesebeck, was 
reared by Dr. Luis F. Martorell from caterpillars of the roble leaf-roller, 
Eulepte concordalis Hiibner, at Naguabo, Maunabo and Mona Island. 
From the shrunken skins of dead caterpillars numerous creamy maggots 
emerged, resting on the leaf before beginning to spin their fine silken co- 
coons and darkening for pupation, as noted by Dr. Martorell (Caribbean 
Forester, 2 (1): 19. New Orleans, October 1940). 
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Microbracon thurberiphagae Muesebeck has been reared from the cater- 
pillars of the lima bean pod-borer, Maruca testulalis (Geyer), at Cidra 
and at Vega Baja, but obviously is too rare to be a serious factor in the 
economic control of this pest. 

No specific name was assigned to those Microbracon wasps reared by Mr. 
Thos. H. Jones from the sugar-cane skipper caterpillar, Panoquina nyctelia 
(Latreille), at Luquillo and at Rio Piedras. Numerous fine yellowish 
silken cocoons of the parasite were crowded into the shelter which this cater- 
pillar makes by folding over a leaf, and from them emerged light yellow 
adult wasps. No subsequent rearing in Puerto Rico has been made from 
this host, but from a similar leaf -roller on rice at Haina, Dominican Repub- 
lic, similar adults were considered by Mr. Muesebeck to be "possibly 
femoratus." From the leaf-miner, Acrocercops dives (Walsingham), in the 
leaves of Inga vera, collected by Mr. Francisco Sein at Lares, he reared a 
wasp of this genus, and Mr. A. S. Mills reared from the escoba seed-head 
borer, Crocidosema plebeiana Zeller, another undetermined species of Micro- 
bracon. The one reared from fruitfly maggots, Anastrepha mombinpraeop- 
tans Sein, as reported by Dr. K. A. Bartlett, is most certainly a new species. 

In addition to the Chelonus blackburni Cameron introduced into Puerto 
Rico to combat the pink bollworm, a comparable introduction against the 
sugar-cane moth borer, Diatraea saccharalis (F.), was made (Rpt. P. R. Agr. 
Expt. Station at Mayagiiez, 1938, p. 97. Washington, D. C, November 
1938) of the wasp parasite Chelonus annulipes Wesm. "This braconid is 
a small wasp which was imported into the United States from Italy (and 
reared at the Toledo, Ohio laboratory) as a parasite of the European corn 
borer, Pyrausta nubilalis (Hiibner). Under laboratory conditions (at 
Mayagiiez), it was possible to obtain oviposition by Chelonus in Diatraea 
eggs and to rear the parasites successfully through to the adult stage. Of 
the total of 65,800 Chelonus adults shipped from Toledo, 43,459 arrived 
alive. Liberations were made throughout the cane-growing areas under 
various environmental conditions, a total of 43,249 adults being liberated 
in colonies of approximately 1,000 each". And, as in the case of Chelonus 
blackburni, no subsequent field recovery of Chelonus annulipes has been 
reported. 

Endemic species of Chelonus do occur in Puerto Rico, however, Chelonus 
meridonalis Ashmead having been identified by Mr. Muesebeck from ma- 
terial intercepted on Pluchea purpurascens at Pt. Cangrejos by Mr. A. S. 
Mills, and also by him, Chelonus texanus Cresson on weeds at Loiza. Mr. 
Francisco Sein has reared an unidentified species of Chelonus from the 
pepper flower-bud moth, Gnorimoschema gudmannella (Walsingham). 

Chelonus insularis Cresson, originally described from Cuba, but early 
found in Puerto Rico by Dr. Gundlach, and listed by him and Dewitz, and 
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subsequently by Van Zwaluwenburg, is considerably more abundant, and 
potentially of much greater economic importance. In the first year that 
Mr. D. L. Van Dine spent in Puerto Rico he reared it from a partly grown 
corn earworm, Heliothis armigera (Hiibner) collected at Caguas, September 
3, 1911 and accompanied by the young British Entomologist, Mr. G. E. 
Bodkin, en route to Demerara after having taken graduate work in the 
United States as a Carnegie scholar, on January 5, 1913, oviposition was 
observed at Guanica in the hairy egg-clusters of Laphygma frugiperda (Ab- 
bot & Smith). In the humid, swampy cane fields of British Guiana, Mr. 
Bodkin was promptly to repeat this observation, and rear adults. Because 
Mr. Thos. H. Jones at that time had in preparation a paper on the southern 
grassworm in Puerto Rico, the unique method of oviposition and develop- 
ment of the parasite was not reported by Mr. Van Dine. 

"The female of Chelonus insularis Cresson, after removing a portion of 
the hairs from the egg-cluster, lays her eggs in the eggs of the moth. Cater- 
pillars from these eggs issue normally, but they contain the maggots of the 
wasp which kill them before they are more than half grown. The small 
caterpillars enter the soil as if about to pupate, but soon die, and cocoons 
of the parasite will be found within the shriveled remains of the host cater- 
pillar". Thus wrote Mr. Thos. H. Jones in describing its parasitism of one 
of "The Caterpillars which eat the leaves of Sugar-Cane in Porto Rico" 
(Jour. Agr. Dept. P. R., 6 (1): 38-50, fig. 9. San Juan, October 1922). 
Surprisingly enough, the parasite appears to be not particularly specialized 
as to host, for recently Dr. Luis F. Martorell reared adults, definitely 
identified as being this species by Mr. C. F. W. Muesebeck, from the cater- 
pillars of the guano leaf-roller, Pantographa limata Grote & Robinson. 
The adult wasp, to paraphrase Mr. Cresson's original description, is two 
and one-half lines long, opaque black, finely and densely rugose or sha- 
greened, except for obscurely testaceous legs and "a more or less distinct 
pale spot on each side of the abdomen near its base". The abdomen ap- 
pears unsegmented, showing no ovipositor at apex, which is broadly 
rounded. The wings are hyaline, the apical half faintly dusky. Adults 
are often noted in fields of young com or cane, and are indeed of sufficient 
abundance at times as to form an item of food for the lizard Anolis crista- 
tellus. 

Rogas nigristemmaticxun Enderlein, doubtfully identified as to species by 
Mr. C. F. W. Muesebeck, was reared by Mr. Thos. H. Jones from larvae 
of the cane looper, Mods repanda (F.), at Guanica in 1913, and was reported 
(Jones & Wolcott 1922-49) as a new species of Rogas, according to the 
original determination of the material by Mr. A. B. Gahan. This yellow 
wasp has since been collected in flight at Bayamdn, but obviously is not 
common, and can hardly be an important factor in the control of its host. 
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Crassimicrodus fenestratus Viereck (1913-559), described from Puerto 
Hican material presumably collected at Mayagiiez, is an entirely black 
wasp except for the scapula and tegula of the thorax, the abdomen and the 
distal half of the anterior femora. Its wings are dusky, except for two ir- 
regular cleared fenestrated areas in the forewings. It was most recently 
found in the screen trap in the garden at Hda. Santa Rita, Guanica, by Mr. 
E. G. Smyth. Nothing is known as to its host relationships. 

Yelicones species, as identified by Mr. S. A. Rohwer, is a yellowish- 
brown wasp reared from the pupa of Tetralopha scabridella Ragonot. The 
caterpillars of this moth make so-called "butterfly nests" with the leaves of 
the coffee shade tree, Inga vera. 

Macrocentrus ancylivorus Rohwer is an introduced Braconid released at 
Isabela in an attempt to control the lima bean pod-borers by natural means. 
It has not been recovered in the field. An endemic Macrocentrus, unidenti- 
fied as to species, was reared by Mr. A. S. Mills from larvae of Crocidosema 
plebeiana Zeller in the seed heads of "escoba" (Sida cordifolia), and from 
the caterpillars of a Gelechid moth of the genus Aristotelia feeding on 
hibiscus at Vega Alta. 

Phanerotoma planifrons Nees is another introduced parasite of lima bean 
pod-borers which has not been recovered in the field since the release of 
hundreds of adults at Barceloneta, Aguada and Guanica in June 1936. 
"The material originated in France and was shipped to the United States 
in the cocoon stage, where it Avas reared and shipped to Puerto Rico in the 
adult stage." Five thousand of these wasps were sent from Moorestown, 
New Jersey, over 96 percent of which reached Puerto Rico alive, but many 
of them died in large laboratory cages before release. An endemic Phanero- 
toma, unidentified as to species, has been intercepted on the leaves of 
Adenanthera at Bayamon. 

Heterospilus etiellae Rohwer, an endemic parasite of one of the lima 
bean pod-borers, Etiella zinckenella (Treitschke) , was first reported from 
Puerto Rico by Dr. M. D. Leonard and Mr. A. S. Mills (Jour. Ec. Ent., 
24 (2): 466-473. Geneva, April 1931, see p. 470): a single specimen 
identified by Mr. A. B. Gahan. Several of these caterpillars taken from 
lima bean pods at Isabela in the summer of 1932 were noted with eight to 
ten dull pinkish maggots externally feeding on each until the caterpillar 
skin was sucked dry. Deserting the shrunken mummy the maggots spun 
whitish or brownish cocoons nearby, from which small yellow wasps emerged 
ten days later. These adults were identified by Mr. C. F. W. Muesebeck, 
as were others later reared from the same kind of caterpillars infesting the 
pods of Crotalaria incana. Actually, this wasp is of negligible importance 
in the control of its host, less than one percent of the caterpillars being 
attacked. Another endemic Heterospilus, unidentified as to species, has 
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been repeatedly intercepted : on guava at Bayamon and Arecibo, on grape- 
fruit at Naguabo, Trujillo Alto and Arecibo. 

Numerous other Braconids, identified only as to the genus, have been 
intercepted in Puerto Rico by various members of the personnel of the San 
Juan office of the Bureau of Entomology & Plant Quarantine. Mr. C. F. 
W. Muesebeck determined Ascogaster, from Caguas; Hormius, on leaves 
of lignum- vitae at Salinas ; Hoploteleia, on leaves of almendro at Bayamon, 
and Meteorus and Neoclinocentrus, on leaves of Adenanthera at Bayamon. 
A species of Trigonophasmus, as identified by Mr. Muesebeck, was col- 
lected by Dr. Luis F. Martorell in flight near the edge of the cliff on the 
Carmelita trail on Mona Island, April 1, 1940. 

Ipobracon rimac Wolcott, a parasite of the caterpillars of the sugar-cane 
moth-borer, Diatraea saccharalis (F.), in Peru, was found in all the cane 
and corn fields in the region around Trujillo "in extraordinary abundance" 
by Mr. S. M. Dohanian (Jour. Agr. Univ. P. R., 21 (2): 237-241. Rio 
Piedras, July 1927) during April and May 1936. To Puerto Rico he sent 
over ten thousand adults of this striking red and black wasp, but over two- 
thirds of them died en route, and no recovery has since been made in the 
field. The wasps are large and clumsy, and one might anticipate them as 
falling an easy prey to the active lizards of Puerto Rican cane fields. Ipo- 
bracon amabilis, in "seven shipments of sugar-cane borer parasites received 
from (Sao Paulo) Brazil" by Dr. K. A. Bartlett (Mayagiiez Station Report 
for 1946, p. 31) was released at Hormigueros. 

Bassus stigmaterus Cresson is another, but considerably smaller and less 
conspicuous, parasite of caterpillars of the sugar-cane moth-borer, Diatraea 
saccharalis (F.), which, under the name Microdus diatraeae Turner was first 
brought to Puerto Rico as pupae in cold storage by Mr. Harold E. Box 
from British Guiana in 1924 and 1925. The complicated story of "The 
Introduction of Braconid Parasites of Diatraea saccharalis Fabr., into Cer- 
tain of the West Indian Islands" (Bull. Ent. Research, 18 (4) : 365-370, 
pi. 1, fig. 2. London, May 1928) is not simplified by confusion in the 
identifications of the wasps concerned, but of this species, Mr. Box claims 
that "field recoveries were made of three cocoons and two parasitized borers 
during February and March 1925, and four more cocoons during Decem- 
ber 1926, on one of the properties of Central Aguirre Sugar Company not 
far from where the original releases had been made". Additional introduc- 
tions were made by Air. S. M. Dohanian (1937-239) from British Guiana, 
4.8% of subsequent parasitism being reported (Anon. 1938-97) by Dr. 
Kenneth A. Barlett at Hormigueros in January 1936. Subsequently, Dr. 
Bartlett introduced a new xerophytic race from Sao Paulo, Brasil, of which 
three adults were released at Santa Isabel (Anon. 1940-105), for, despite 
the record of recovery by Mr. Box at Aguirre, Dr. Bartlett wrote that 
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" Bassus stigmaterus, already occurring in Puerto Rico, is found in areas of 
high rainfall, but never on the south coast". The original identification of 
reared material from Hormigueros, made by Mr. C. F. W. Muesebeck, was 
Bassus (Microdus) sacchari Myers, but all of these names refer to a single, 
not very common wasp, of negligible economic importance in Puerto Rico 
as a parasite of the moth-borer, of which the most recent record is of finding 
a single adult in a cane field at Isabela. The persistent scarcity of Bassus 
stigmaterus in Puerto Rico is all the more surprising, not only because of its 
abundance in Cuba and South America, but when introduced into the cane- 
growing areas of southern Florida, it promptly became established, and, 
despite freezing winters, may parasitize 5% of moth-borer larvae in early 
spring, and after mild winters is often more than twice as numerous. 

Ipobracon grenadensis Ashmead was first brought to Puerto Rico as 
reared pupal material from British Guiana in 1924 and 1925 by Mr. Harold 
E. Box. In 1926, while employed by Central Aguirre, he sent large num- 
bers of these wasps from Venezuela, the work of rearing and shipping being 
continued by Mr. Luis A. Catoni. Despite the large numbers sent to 
Puerto Rico, this larger parasite of the caterpillars of the sugar-cane moth- 
borer, Diatraea saccharalis (F.), did not become established. Sixteen 
hundred adult females and many more males were sent from La Guayra to 
San Juan, over eighty percent of which survived the steamship trip for 
release at Aguirre, but not one wasp has since been seen in the field. The 
elapsed time en route varied from four to eight days, and involved hardships 
for the wasps that the present daily direct airplane flights would entirely 
avoid. 

Mr. H. K. Plank, who for many years has been working on the powder 
post beetles of bamboo, reared from Dinoderus minutus F. a small brown 
wasp which was described by Mr. C. F. W. Muesebeck as one of "Two New 
Reared Species of Doryctes (Hymenoptera : Braconidae)" (Proc. Ent. Soc. 
Washington, 43 (7) : 149-152. Washington, D. C, October 31, 1941) un- 
der the name Doryctes parvus. Mr. Plank noted (Anon. 1941-78) that 
"in Puerto Rico it appears to be relatively scarce and of little importance 
in the control of this beetle." 

From a dead ucar (Bucida huceras) at Guanica infested with Anobiid 
beetles and their immature stages, Petalium portoricensis Fisher, in April 
1940 Dr. Donald De Leon reared ten males and ten females of a wasp iden- 
tified by Mr. C, F. W. Muesebeck as a new species of Callihorminus. 

Rhyssalus brumieiventris Ashmead, as identified by Mr. C. F. W. 
Muesebeck, was first reared from the wedding cake scale, Icerya montser- 
ratensis Riley & Howard, at Pueblo Viejo by Mr. Francisco Seln, and has 
since been recovered from scale insect material from Isabela and Barcelo- 
neta. It occurs in considerable abundance, and may be the explanation 
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of the normal scarcity of this scale most of the time, interrupted by short- 
lived mass infestations on "laurel de la India" (Ficus nitida), as in the 
plazas of Caguas and Manati. It is a small, bright yellow wasp, with 
lighter yellow legs, but with the eyes, antennae and wing veins black. 

Aphidius testaceipes Cresson is a small, inconspicuous black wasp, rarely 
noted as an adult, but actually so common as often to parasitize practically 
all aphids on one host in a limited area. The often copied illustration, 
first published by Dr. F. M. Webster, shows the female in characteristic 
position facing the aphid, with her abdomen extended forward under her 
legs, the sharply pointed ovipositor piercing the rear of the aphid being 
parasitized. But a single egg is laid in the aphid by the wasp, and as the 
individual aphid is rather small for furnishing sufficient nourishment for 
the maggot of the wasp, the aphid is stimulated to grow much larger than 
it normally would. Such bloated aphids are most noticeable after the 
adult wasp has emerged, their dead, dry, papery bodies being pierced with 




Aphidius testaceipes Cresson oviposting in an aphid. (After Webster, TJ.S.D.A.) 

a single round hole from which the wasp made its exit. In Puerto Rico, 
the presence of this parasite was first reported by Mr. Thos. H. Jones, 
attacking Hysteroneura setariae Thomas on sugar-cane, but it is not re- 
stricted to any particular species of aphid on any particular host plant. It 
has been noted here attacking Aphis gossypii Glover on "roble" (Tabebuia 
pallida) at Humacao, and on cucumber at Rio Piedras and at Caguas; 
Toxoptera aurantii Fonscolombe on grapefruit leaves and on the leaves of 
"mamey" (Mammea americana) at Pt. Salinas; Myzus persicae Sulzeron 
egg-plant at Loiza, and undetermined aphids on orange, okra, sorghum 
and corn. Dr. F. M. Wadley (1937-106) noted its attack on the vector of 
mosaic disease of sugar-cane, Aphis maidis, and on Hysteroneura setariae. 
Under the generic name of Lysiphlebus, Mr. L. Courtney Fife (1939-9) 
reports parasitism on Aphis gossypii Glover on cotton. 

Evaniidae 

In addition to cockroaches scurrying for cover when a light is suddenly 
turned on in kitchen or garage, one may sometimes see a large shining 
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black wasp nervously running about, its long hind legs quite out of propor- 
tion to its stalked, short, laterally flattened, triangular abdomen. This is 
Evania appendigaster L., a specific parasite on the egg-clusters of the 
larger domestic cockroaches. Under the name of Evania laevigata Olivier, 
it is mentioned by Dr. Dewitz, and of it Dr. Gundlach states : "Se encuentra 
muchas veces en las casas, donde la larva se cria en las ootecas de las cuca- 
rachas". Only one wasp develops in all the eggs present in a single ootheca, 
and as the wasps, relative to the number of cockroaches, are quite abundant. 




Evania appendigaster Linnaeus, five times natural size. 

(Drawn by G. N. Wolcott.) 

they are a factor of considerable .importance in cockroach control, active 
in all parts of the Island. 

Evania ruficaput, described by Dr. Hermann Dewitz (1881-205) from ma- 
terial collected by Dr. Gundlach at Mayaguez, has not since been noted. 

Hyptia rufipectus, also described by him (1881-205) from specimens. col- 
lected at Mayagiiez by Dr. Gundlach, and Hyptia petiolata F., listed by 
him. Dr. Gundlach and Mr. W. M. Ashmead, have also eluded collection 
in recent years. 

Brachygaster pygmaeus (F.), as determined by Mr. R. A. Cushman, is a 
small Evaniid wasp, with dark red head and prothorax, not a domestic 
insect and not found in houses, but sometimes noted in considerable abun- 
dance in the field, resting on leaves of sugar-cane, or of papayas, and most 
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recently on "palo de muneca" (Rauwolfia tetraphylla) at Guayama. Nothing 
is definitely known as to its host relationships, but presumably it parasitizes 
the ootheca of small, wild, outdoor cockroaches. 

Ichneumonidae * 

Calliephialtes ferrugineus, described by Mr. R. A. Cushman as one of 
his "New Genera and Species of Ichneumon Flies, with Taxonomic Notes" 
(Proc. U. S. National Museum, 88 (3083) : 355-372. Washington, D. C.,, 
1940), on page 362, the type from Boqueron, was reared from larvae of the 
pink bollworm, Pectinophora gossypiella (Saunders), by Dr. K. A. Bartlett. 
In May 1940, Dr. Luis F. Martorell reared these wasps, one from each of 
two larvae of the mahogany shoot borer, Hypsipyla grandella (Zeller), in 
"cedro" (Cedrela mexicana) at Cayey, and others had previously been 
found in a grapefruit grove at Anasco, indicating an extensive distribution 
in Puerto Rico. As might be inferred from the specific name, the wasps 
are mostly ferrugineous in color, the head, scutellum and abdomen being 
definitely red, but with the white legs marked with black, the antennae and 
ovipositor-sheath black, the wings hyaline, 'Venetian black." 

We are so accustomed to think of spiders as spinning webs in which to 
catch flying insects, or as jumping on unsuspecting terrestrial insects, that 
it at first seems a complete reversal of the natural order that some insects 
should attack spiders, or parasitize their eggs. Large slender wasps, with 
long brownish antennae, have been noted in the act of ovipositing in spider 
egg-masses, and if many of the egg-masses of some of the larger web-spin- 
ning spiders are collected, some of them may be found to be parasitized, 
as many as fourteen males and two females having been reared from one 
collected at Lares. This material was cited by Mr. Cushman (1940-363), 
who identified the wasps as the Cuban Tromatobia lateralis, described by 
Mr. E. T. Cresson "On the Hymenoptera of Cuba" (Proc. Ent. Soc, 4 (1) : 
1-200. Philadelphia, January 1865) on page 34 as a Clistopyga: "Honey 

* To modernize the nomenclature of the Puerto Rican Ichneumonids, the follow- 
ing new synonymies and new combinations are proposed: 

Pimpla rufoniger Cresson, 1865 = C'occygomimus rufoniger (Cresson), new com- 
bination. 

Pimpla marginella Brull^, 1846 = Coccygomimus marginellus (Brull6), new com- 
bination. 

ChristolimoTpha plesius Viereck, 1913 = (Hemileles) Christolimorpha fuscipennis 
(Brull6, 1846), new synonymy and new combination. 

Charops unicincta Ashmead, 1900 = Charopsimorpha unicincla (Ashmead); new 
combination. 

Ophion concolor Cresson, 1865 = Enicospilus flavux (Fabricius), new synonymy. 

H. K. Townes 
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yellow, face and orbits white, antennae brown, abdomen ferrugineous, with 
five black spots on each side; wings hyaline, areolet triangular, slightly 
oblique; female length 4J lines, ovipositor blackish, male length 3| lines". 
They are identical with what Dr. Dewitz described (1881-205) from material 
collected at Mayagiiez by Dr. Gundlach as Ephialtes cressoni, the name 
listed by Dr. Gundlach. They also occur on Mona Island, four large fe- 
males and eight of the smaller and more slender males having been reared 
from several egg-masses covered with green silk of Argiope argeniata, the 
large, silver-striped spider whose tough webs obstruct little-traveled paths 
between bushes and in the artificial forest back from the beach. 

Coccygomimus marginellus (Brull^), listed as a Pimpla by Drs. Stahl and 
Gundlach, and by Ashmead, has not since been collected in Puerto Rico. 

Coccygomimus rufoniger (Cresson), listed as a Pimpla ("IP Sup" 1924- 
36), collected by Mr. S. S. Grossman at Aibonito, has since been intercepted 
at Arecibo by Mr. A. S. Mills, and found on leaves of "maga" (Montezuma 
speciosissima) at Camp Dona Juana, Villalba by Dr. Donald De Leon. 

Theronia nubecularia (Dewitz), described as a Pimpla (1881-206) from 
material collected at Mayagiiez by Dr. Gundlach, and thus listed by him, 
is possibly what Dr. Stahl lists as Pimpla bicinta Cresson. No wasp ans- 
wering to either description has since been found in Puerto Rico. 

Labena sp. nov. was the identification given by Mr. R. A. Cushman to 
a wasp intercepted at light at Mayagiiez. 

Tryphon cerebrus Dewitz (1881-206), described from specimens collected 
by Dr. Gundlach, and listed by him, has not since been found. 

Stiboscopus thoracicus Ashmead, incorrectly reported (Wolcott 1937- 
144) as a not very common parasite of the coffee leaf-miner, Leucoptera 
coffeella (Gu^rin-M^neville), from Lares, has been repeatedly intercepted 
in the high mountainous forests and in coffee groves, on El Yunque, at 
Adjuntas and Villalba, and even at light at Bayamon. Its true host rela- 
tionship was shown when Dr. Luis F. Martorell reared it from Apanteles 
cocoons developing on the outside of the tobacco hornworm, Phlegethontius 
sexta jamaicensis Butler, but as all cocoons were parasitized, the species of 
Apanteles attacked is uncertain. 

A wasp intercepted on almendro at Bayamdn, originally determined as a 
species of Allocota, Dr. H. K. Townes now calls a species of Phobetes. 

Christolimorpha subflavescens (Cresson), listed by Dr. Stahl as a Hemi- 
teles, is considered by Dr. H. K. Townes to be what Drs. Dewitz and Gund- 
lach list as Hemiteles incertus Cresson. A single male has since been col- 
lected at Ciales, in a coffee grove. In general color it is "rufous; antennae 
and abdomen black, the latter banded with white, metathorax with two 
long acute white spines, wings clouded, iridescent" to quote Mr. Cresson, 
who continues that "this species answers in some respects to the descrip- 
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tion given of H. fuscipennis Brul]j6, from Hayti, but I am uncertain of their 
identity. It may be only a variety of that species. Prof. Poey informs 
me that this species devours the chrysalis of his Pyralisflegialis." Haitian 
females lack the "two long acute white spines," but possess a long black 
ovipositor-sheath and rufous ovipositor. 

Christolimorpha fuscipennis (Brull6) is considered by Dr. H. K. Townes 
to be what Mr. H. L. Viereck (1913-564) described as C. plesius, the type 
from Mayagiiez, where it has since been intercepted by Mr. A. G. Harley. 
It has also been intercepted at San Juan, and on mango flowers at Baya- 
mon, according to re-determination of the material by Dr. Townes, as well 
as at Cialea, Morovis, Villalba and Maricao. 

Acroricnus cubensis (Cresson), as determined by Mr. R. A. Cushman, 
was reared by Mr. Francisco Sein as a parasite of the mud-dauber wasp, 
Eumenes ornatus Saussure, one of the parasitic wasps emerging from each 
cell of the nest. In general color, this large wasp is more black or dark than 
as described by Mr. Cresson (as a Cryptus) : "yellowish, shaded with dusky ; 
sides of mesothorax, base of metathorax, hind legs in part and three basal 
segments of abdomen, black; wings yellowish hyaline." In Cuba "this 
species is parasitic on the larva of Pelopoeus lunatus Fab.," another mud- 
dauber wasp. Wasps twice intercepted on mango trees at Trujillo Alto 
have been identified as being a species of Messatoporus, and others on 
weeds at Bayamon as a species of Amblyteles. 

Carinodes havanensis (Cameron), a large wasp with black head and 
thorax spotted with yellow, shining chestnut abdomen and legs, was first 
collected in Puerto Rico by Dr. C. W. Hooker at Mayagiiez, and one speci- 
men has since been found at Rio Piedras. Nothing is known of its host 
relationships. 

Limonethe meridionalis (Cresson), a continental species described 
originally as an Ichneumon, and thus listed from Puerto Rico by Dr. Stahl, 
is "black; antennae with a white annulus, wings fuscous; abdomen, except 
first segment, rufous; central area of metathorax large, subquadrate, in- 
distinct, length 05 lines." As a Tetragonchlora it was identified by Mr. 
R. A. Cushman for Dr. Richard T. Cotton, who swept it from weeds at 
Rio Piedras. More recently, specimens found on weeds at Rio Piedras, 
and intercepted at Santurce and Aibonito, have been re-studied by Dr. 
H. K. Townes who thinks they represent "a distinct endemic species." 

Lissonota sp. was the determination by Mr. R. A. Cushman of a wasp 
reared from a pupa of the bucare stem-borer, Agathodes designalis Guenee, 
at Cajrey. 

Stenomacrus sp. was the identification by Mr. R. A. Cushman of wasps 
intercepted on grapefruit at Naguabo and resting on Adenanthera pavonina 
at Bayamon. 
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Eiphosoma annulatum Cresson, a very slender yellow wasp, narrowly 
striped or banded with black, and with a very long and slender, deeply 
arched abdomen, "shaped somewhat like an inverted cimeter," was listed 
from Puerto Rico by Drs. Dewitz, Stahl and Aldrich, and Dr. Gundlach 
reports it "en Utuado". It is not noticeably a mountainous species, as 
this might indicate, for later collections have been made at Rio Piedras, 
Aguadilla, Salinas, Guayanilla and Guanica. Mr. Cresson states that 
"Prof. Poey informs me that this species is 'parasitic upon a larva of Py- 
ralis,'" and Mr. E. G. Smyth at Guanica "reared it from a leaf -roller larva." 

Eiphosoma msularis Viereck (1913-564), an endemic species, was reared 
by Mr. Thos. H. Jones at Rio Piedras from the tobacco "pega-pega," Psara 
periusalis (Walker), and by Dr. Donald De Leon at Patillas from the p^n- 
dula leaf -roller, Pyrausta cerata (Fabricius). 

Eiphosoma nigrovittatum Cresson, listed from Puerto Rico by Drs. 
Gundlach, Dewitz and Ashmead, has since been swept from carrots at Rio 
Piedras by Dr. Richard T. Cotton. 

Eiphosoma vitticollis Cresson, found at Guanica, is somewhat larger than 
the others, and less black, "the metathorax having only a central black 
line," and "the narrow dorsal surface (of the abdomen is) blackish." 

Cremastus sp., spp. or sp. nov., as determined by Mr. R. A. Cushman, 
has been repeatedly intercepted: on weeds at Pueblo Viejo and Dorado, 
on milkweed flowers and crotalaria flowers at Bayamon, and on kunquat at 
Arecibo. 

Idechthis canescens (Gravenhorst) was intercepted resting on bananas in 
a boat in San Juan harbor. 

Charopsimorpha unicincta (Ashmead) has been intercepted at San Juan. 

Ophiopterus cincticomis (Cresson), listed from Puerto Rico by Dr. C. 
W. Hooker as Ophiopterus ferrugineus (Cresson) on p. 94 of "The Ichneu- 
mon Flies of America belonging to the Tribe Ophionini" (Trans. Amer. 
Ent. Soc, 38 (1 & 2) : 1-176, pi. 3, fig. 18. Philadelphia, June 12, 1912), 
has not since been found here. 

Ophion ancyloneura Cameron has been repeatedly intercepted at light, 
at San Juan and at Bayamon. 

Ophion bilineatus Say, a very large yellow wasp with flattened, cimeter- 
shaped abdomen, was listed from Puerto Rico by Dr. C. W. Hooker (1912- 
45), and a specimen subsequently collected at Guanica by Mr. G. B. Merrill 
was identified as this species by Mr. R. A. Cushman. Others in the Rio 
Piedras collection which appear to be the same were found at light at Rio 
Piedras and at Arecibo. This is a continental species, "length 10-20 mm., 
varying in color from pale yellowish to reddish brown ; one of the commonest 
species, occurring throughout boreal North America, parasitic on the larvae 
and pupae of a large number of Lepidoptera, including Telea polyphemus 
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(Cramer), Samia cecropia (Linn.), and other arctiid and noetuid moths", 
according to Dr. E. 0. Essig (1926-792). 

Ophion biangularis Taschenberg is the identification of a wasp for Mr. 
R. H. Van Zwaluwenburg, collected at Mayaguez and listed by him (P. R. 
1026). 

Ophion bicarinatus Cresson and Ophion obsoletus Cresson are MS names 
of Ichneumonid wasps collected at Mayagiiez by Dr. Gundlach and listed 
by him as such. 




The Ichneumonid wasp Ophion sp., about four times natural size. (Drawn by 
Fritz Maximilian.) 

Pristomerus sp. is the identification by Mr. R. A. Cushman of a wasp 
found by Dr. Luis F. Martorell on flowers of "corcho" {Pisonia albida) on 
the Carmelita trail, Mona Island on April 2nd, 1940. 

Enicospilus angulatus, described as an Eremotylus by Dr. C. W. Hooker 
(1912-144), the type from Mayaguez, was subsequently reared by Mr. R. 
H. Van Zwaluwenburg from the larva of Ecpantheria icasia (Cramer), 
and listed by him (P. R. 5037). 

Enicospilus arcuatus (Felt) was the identification received by Mr. S. S. 
Grossman of an Ichneumonid wasp which he had collected at Aibonito. 

Enicospilus concolor (Cresson), listed by Van Zwaluwenburg (P. R. 
1028) from Mayagiiez, has since been swept from grass at Rio Piedras, and 
intercepted at light at Bayamon, and resting on lime at Dorado. 

Enicospilus flaviceps (Brull6) was intercepted at light at Bayam6n. 
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Enicospilus flavus (F.), was noted by Dr. Gundlach as "comun," and 
listed by Dr. Stahl as on Ophion, and by Mr. R. H. Van Zwaluwenburg as 
P. R. 1027. 

Enicospilus purgatus (Say) is in Van Zwaluwenburg's list as P. R. 1029. 

Enicospilus thoracicus (Cresson), listed from Puerto Rico by Dr. Gund- 
lach as an Ophion, was reared from the tobacco hornworm, Phlegethontius 
sexta jamaicensis Butler, by Mr. R. H. Van Zwaluwenburg, and listed by 
him as P. R. 5083. 

CYNIPOIDEA: Figitidae 

Long before the intensive investigation on fruitflies had been initiated by 
the Bureau of Entomology & Plant Quarantine in Puerto Rico, Dr. C. W. 
Hooker (1913-36) had reared a previously unknown Figitid wasp from the 
larvae of what he referred to as Anastrepha fraterculus Wied., now called 
Anastrepha mombinpraeoptans Sein, in the fruit of "jobo" or hog plum 
(Spondias mombin). In the same year, this wasp was included by Mr. J. 
C. Crawford in his "Descriptions of New Hymenoptera" (Proc. U. S. Na- 
tional Museum, 45 (6): 241-260. Washington, D. C, May 22, 1913) as 
Ganaspis hookeri. It is not very abundant, and presumably is a very 
minor factor in the control of fruitflies, but has since been reared from their 
maggots in oranges, and from those in the much smaller fruit of an imported 
tree, Euphoria didyma. 

Eucoila (Hexamerocera) atriceps Ashmead, and, as determined by Mr. 
L. H. Weld, another species of this genus, are somewhat more abundant 
as parasites of both Anastrepha mombinpraeoptans SeIn and Anastrepha 
suspensa Loew maggots, having been reared from fruit of "jobo" and of 
"pomarrosa" (Eugenia jambos) collected at Mayagiiez, Las Vegas, San 
Sebastian, Caguas and Loiza. They have also been reared from cornsilk 
maggots, Euxesta stigmatias Loew. 

Xyalosema (Aspicera) bifoveolata Cresson, as identified by Mr. J. C. 
Crawford, was reared by Mr. G. B. Merrill at Guanica from hornfly puparia 
when he was investigating possible natural factors in the control of this 
accidentally introduced pest. This wasp was originally described from 
Cuba, possibly before the hornfly had been introduced there, as "black; 
antennae and legs honey -yellow ; wings hyaline, scutellar spine acute; 
length 1 line" from a single specimen collected by Dr. Gundlach. Dr. 
Gundlach did not find it in Puerto Rico, or at least left no record of col- 
lecting it here. 

CHALCIDOIDEA: Agaonidae 

In California, where commercial varieties of fig trees grow well, no fruit 
was produced on the thriving trees until the fig wasp, Blastophaga psenes 
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(L.), was introduced from Smyrna in 1890. Upon the presence of this 
minute wasp, the entire commercial Smyrna fig industry of California de- 
pends, as is told in detail by Dr. I. J. Condit in "Caprifigs and Caprifica- 
tion" (Bulletin No. 319, California Agr. Expt. Station, 1920). No such 
importations would be necessary into Puerto Rico to ensure the setting of 
fig fruit, for two species of Agaonid fig wasps are already present here. 
Blastophaga insularis Ashmead and Secundeisenia mexicana Ashmead, as 
identified by Mr. A. B. Gahan, have been intercepted on trees of wild fig 
or "jagiiey" (Ficus laevigata) between Manatl, Ciales and Arecibo. It may 
be presumed that these wasps are present thruout the Island, and also that 
they or other species ensure the fertilization of the large hollow fruit of the 
climbing fig (Ficus pumila) or the smaller but much numerous fruits of the 
"laurel de la India" (Ficus nitida), altho none has been noted on these other 
figs. 

Mymaridae 

Anagrus armatus Ashmead, as determined by Mr. A. A. Girault, is a 
very small Mymarid wasp which is parasitic on the eggs of Delphax sac- 
charivora Westwood, the sugar-cane "fly" which is really a Fulgorid plant- 
hopper. This is at times a very serious pest of sugar-cane in Jamaica and 
Barbados, feeding on the underside of young leaves, and sometimes so 
abundant as to kill out young cane and render replanting impossible. In 
Puerto Rico outbreaks are unknown, altho the planthopper occurs in small 
numbers in cane fields in all parts of the Island. Its continued scarcity is 
due, in part at least, to natural control by this insignificant wasp. The 
parasitic wasp also attacks the egg-masses of other leafhoppers in grasses, 
but recent rearings have not been made to determine the specific identity 
of its alternate hosts. 

The wasp reared by Mr. A. S. Mills from some insect occurring on Plu- 
chea purpurascens at Pt. Cangrejos has been identified by Mr. A. B. Gahan 
as a new species of Polynema. 

Alaptus borinquensis, reared by Dr. H. L. Dozier from the pustule scale, 
Asterolecanium pustulans (Coekerell), on "cafia fistula" (Cassa fistula), 
was included in his "Description of New Mymarid Egg Parasites from Haiti 
and Puerto Rico" (Jour. Dept. Agr. P. R., 16 (2): 81-91. San Juan, 
April 1932) : "a very variable species in size ; general color dark brown, the 
antennae and legs light brown, the pedicel slightly paler." 

Alaptus caecillii Girault was determined by Mr. C. F. W. Muesebeck 
over twenty years after it had been reared by Mr. Thos. H. Jones from 
what he considered to be a Psocid egg-mass on sugar-cane. 

Mjrmar antillanum, included by Dr. H. L. Dozier in his "Descriptions 
of miscellaneous Chalcidoid Parasites from Puerto Rico (Hymenoptera)" 
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(Jour. Agr. Univ. P. R., 21 (2) : 121-135. San Juan, April 1937), the type 
female collected by him "sweeping grasses and sedges at roadside pond edge 
near Boqueron," is not confined to the semiarid southwestern comer of the 
Island, for altho others were found on the margin of Guanica Lagoon, he 
made additional collections of this dark brown wasp at Mayaguez and at 
1,000 feet elevation in a coffee grove at Las Vegas. 

Gonatocerus portoricensis Dozier (1937-131) may be "distinguished at 
once by its yellowish-orange abdomen, transversely banded with brown," 
the type from Isabela, but other specimens were found by Dr. Dozier at 
numerous points on the western and southern coast of Puerto Rico. 

Gonatocerus antillensis Dozier (1937-132) was described from females 
collected at Mayaguez or nearby. 

Erythmelus longicomis Dozier (1937-133) may be "recognized easily by 
the unusually long antennae and the pale, dirty yellowish legs" : the type 
a single female from ManI beach near Mayaguez. 

Erythmelus miridiphagus Dozier (1937-133) has "shorter antennae, 
fuscous legs", and was found in large numbers in a pure stand of Amaranthus 
heavily infested with Mirid bugs : Polymerus cuneatus Distant, at Hormi- 
gueros. 

Erythmelus nanus Dozier (1937-134) is a short, compact wasp, mostly 
black but with the "basal third of the abdomen whitish", the type from 
Las Vegas, others from Guanajibo. 

Trichogrammidae 

Trichogramma minutum (Riley), a minute little yellowish wasp with 
pink eyes and brownish abdomen, a tropicosmopolitan parasite on the eggs 
of many kinds of butterflies and moths, is possibly best known in Puerto 
Rico because it attacks the eggs of the sugar-cane moth stalk-borer, 
Diatraea saccharalis {¥.). Altho almost microscopic in size, it is readily 
visible against the creamy yellow of the moth-borer egg-cluster, where it 
has repeatedly been observed in the field. Eggs turn black the next day 
after they have been parasitized, and continue to be dark even after the 
parasites have emerged, usually about two weeks later. Each Diatraea 
egg contains sufficient nourishment for the complete development to adult 
of one parasite wasp. 

In Puerto Rico, Trichogramma has been reared not only from the some- 
what similar eggs of Etiella zinckenella (Treitschke) and Psara periusalis 
(Walker), but also from the skipper butterfly eggs of the canna leaf -roller, 
Calpodes ethlius ethlius (Cramer), and from other skipper butterfly eggs on 
sugai'-cane. The possibility of producing large quantities of these parasites 
in the laboratory, however, depends upon the ease with which Tricho- 
gramma may be reared on the eggs of the Angoumois grain moth, Sitotroga 
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cereallela (Olivier), and these loose eggs glued to a cardboard sheet, paper 
cup or glass jar, for transportation to the cane field just as the parasites 
are about to emerge. The ability thus to control a laboratory-reared sup- 
ply of parasites for release when and where needed seems to indicate a 
really practical method of using natural parasites as effectively for pest 
control as one might apply poisonous insecticides by means of a spray pump. 
Extensive experiments with field liberations indicate that many unex- 
pected difficulties limit such practical applications. "Natural Parasitism 
by Trichogramma minutum in the Eggs of the Sugar-Cane Moth Borer, 
Diatraea saccharalis, in the Cane Fields of Puerto Rico" (Jour. Agr. Univ. 
P. R., 27 (2) : 39-83, fig. 1, pi. 6, ref. 14. Rio Piedras, April 1942) is nor- 




T richogramma minutum (Riley), eighty-five times natural size. (Drawn by G. 
N. Wolcott.) 



mally high during all the warmer part of the year, especially in ratoon 
fields in which the trash has not been burned, and in the more humid parts 
of the Island. In the eastern end of Puerto Rico, egg-clusters of Diatraea 
so rarely occur in abundance that the parasite continues existence most 
precariously, and nothing is to be gained by releasing additional parasites. 
Even in the most xerophytic parts of the Island, most fields of gran cultura 
cane have an abundance of egg-clusters, and also of parasites during the 
coolest part of the year. But especially in the Santa Isabel region, and to 
a lesser extent all along the south coast, the cooler temperatures of late fall, 
winter and early spring seem to eliminate Trichogramma from some fields 
of plant cane, and in these fields the release of laboratory-reared parasites 
is beneficial. Regardless of the reason why the parasites did not naturally 
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occur in a particular cane field, if unparasitized egg-clusters were present 
in abundance, the laboratory-reared parasites promptly attacked them, 
often making their artificial parasitization as high or higher than in other 
fields in the region where no parasites had been released. Thus the prob- 
lem of using Trichogramma effectively is resolved into that of finding 
promptly these fields where fresh egg-clusters are abundant but little or 
no natural parasitism occurs. Any other method of using Trichogramma, 
by mass releases in all fields at the seasons and in the regions where only a 
few fields are deficient in parasites, involves a very considerable waste of 
the parasites, even tho it is possibly the most practical, and indeed has been 
adopted in other countries where this method of control of the sugar-cane 
moth-borer has been attempted on a large scale. 

Long before anyone had suggested the use of laboratory -reared Tricho- 
gramma, the importance of this parasite in cane fields had been recognized, 
and observations made on it in relation to "The Influence of Rainfall and 
the Non-Burning of Trash on the Abundance of Diatraea saccharalis" 
(Circ. No. 7, Insular Experiment Station, pp. 6, fig. 1. San Juan 1915). 
While rainfall was shown to have exerted a greater effect on the amount of 
damage caused by moth-borer caterjpillars to mature cane stalks as brought 
to the mill, damage averaged higher to plant cane and to ratoon cane of 
which the trash had been burned when the previous crop was harvested. It 
was thought that this was due to the comparative slowness with which the 
parasite dispersed into such fields, as contrasted with its normal presence 
in abundance, little disturbed by harvesting, in fields where the trash had 
not been burned. "The Extent to which the Practise of Not Burning Cane 
Trash has been adopted in Puerto Rico" (Jour. Dept. Agr. P. R., 17 (3) : 
197-8. San Juan, November 1933) gives some indication of how the bene- 
fits of having an abundance of Trichogramma naturally present in cane 
fields may be obtained, at least in part, without the expenditure of time and 
money involved in the use of laboratory-reared parasites, merely by the 
adoption of the field practise of not burning trash. 

Xenufens ruskini Girault, as determined by Mr. A. B. Gahan, is another 
Triehogrammid parasite of the eggs of skipper butterflies on sugar-cane, 
in addition to Trichogramma minutum. As a result of the combined attack 
of these two Triehogrammid wasps, plus that of an Encyrtid wasp which 
was described by Mr. Gahan (1944-137) under the name of Ooencyrtus 
prenidis, "from October to February, when eggs are most numerous, two- 
thirds or more of all eggs collected are black with parasitism, and all of the 
smaller number of eggs during the summer are parasitized." In making 
observations on "The Seasonal Cycle of Insect Abundance in Puerto Rican 
Cane Fields" (Jour. Agr. Univ. P. R., 27 (2) : 85-104, fig. 12, ref. 16. Rio 
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Piedras, April 1942) "not a single caterpillar was noted from April to Sep- 
tember" during the five years in which the leaves of young plant and ratoon 
cane were watched : surely a most effective demonstration of how poten- 
tially serious pests may be kept to a minimum by natural parasite control. 

Poropoea attelaborum Girault, as determined by Mr. A. B. Gahan, is 
a small black wasp which attacks the egg of guava leaf-roller, Euscelus 
bipustulosus Jekel, despite the supposed protection under several layers 
of rolled-up leaf. Apparently it is an important factor in limiting the 
abundance of this most interesting beetle. 

From the eggs of leafhoppers in the leaves of sugar-cane and other grasses, 
Mr. Thos. H. Jones reared a number of parasites which were identified by 
Mr. A. A. Girault as Brachistella prima Perkins, Ufens niger Ashmead, 
Oligosita comosipennis Girault and Aphelinoidea semifuscipennis var. 
albipes Girault. No similar competent specialist in the identification of 
leafhoppers was available at that time, and it can merely be conjectured 
that the host was what was then known as a Kolla or Cicadella, now called 
Ilortensia similis (Walker). Nor has anyone since attempted such large 
scale rearings, and the Oligosita magnifica which Dr. H. L. Dozier (1937- 
135) described from specimens at Cartagena Lagoon, Boqueron and Baya- 
mon, was not reared, and its host is unknown. Twenty years after Mr. 
Thos. H. Jones had reared a parasite from the eggs of the common Ormenis 
planthopper, Mr. C. F. W. Muesebeck identified it as a species of Abbella. 

Ufens osborni Dr. H. L. Dozier included in his "Descriptions of New 
Trichogrammatid (Hymenoptera) Egg Parasites from the West Indies" 
(Proc. Ent. Soc. Washington, 34 (3) : 29-37. Washington, D. C., March 
1932), from material "reared by Herbert T. Osborn at Central Aguirre, 
P. R., in 1930 from the eggs of the Sugar Cane Root Weevil, Diaprepes 
abbreviatus L." It is apparently only a secondary parasite, attacking eggs 
previously parasitized by Tetrastichus haitiensis Gahan. Even thru the 
surrounding egg-shell of the host one can plainly see the pink eyes and yel- 
low body of the parasite, very different from the black of the primary para- 
site. The evidence regarding whether Ufens osborni is a primary or second- 
ary parasite is, however, somewhat conflicting, but before any such doubts 
arose, Mr. R. W. E. Tucker attempted, unsuccessfully, to introduce it into 
Barbados. According to Mr. R. G. Fennah, who conducted "The Citrus 
Pests Investigation in the Windward & Leeward Islands, British West 
Indies, 1937-1942" (pp. 66, pi. 2, ref. 20. Imperial College of Tropical 
Agriculture, Trinidad, August 1942), Ufens osborni occurs in Montserrat, 
but other species of Ufens, differing markedly from each other, occur in 
Dominica and St. Lucia, both of which he considers primary parasites of 
Diaprepes eggs, but competitive with Tetrastichus haitiensis. 
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Tetrastichidae 

The common large leaf weevil of Hispaniola, black with pink or yellow 
stripes on the elytra, Prepodes quadrivittatus Olivier, is often as abundant 
there as Diaprepes abbreviata (L.) is in Puerto Rico, and is its perfect 
analogue in the number and variety of hosts, the leaves of which it will eat 
and between which it oviposits. When life-history studies on it were 
commenced, most of the egg-clusters between citrus leaves were found to 
be parasitized, the wasps emerging thru the holes which they make in the 




Prepodes quadrivittatus Olivier, the Hispaniolan Weevil from whose eggs Tetras- 
iichus haitiensis Gahan was reared. Twice natural size. (Drawn by Fritz Maxi- 
milien.) 

leaves being promptly described by Mr. A. B. Gahan (Proc. Ent. Soc. 
Washington, 31 (1): 17. Washington, D. C. January 1929) as Tetras- 
tichus haitiensis. It seems incredible that these parasitic wasps had not 
previously been found in Puerto Rico, where they are so abundant in late 
spring as to form an appreciable item in the food of arboreal lizards, and 
are in fact the principal factor in the control of the vaquita, Diaprepes 
abbrevita (L.). They are so numerous indeed during April, May and June, 
when most Diaprepes eggs are laid, that practically all egg-clusters are 
parasitized at that time. The female vaquitas begin oviposition between 
the tougher and older leaves of preferred host trees within a few days after 
their emergence from their pupal cell in. the soil, thus survival of Diaprepes 
largely depends upon the egg-clusters laid at other times of year, when the 
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parasites are scarce. Thus, "deviation from a one-year life-cycle is of 
tremendous value to Diaprepes abbreviatus L., in enabling its eggs to escape 
attack by the parasitic wasp, Tetrastichus haitiensis Gahan, which is most 
abundant during the late spring, but very scarce during autumn and 
winter," as was shown in studies on "The Life-History of Diaprepes 
abbreviatus L., at Rio Piedras, P. R." (Jour. Agr. Univ. P. R., 20 (4): 
883-914, fig. 5, ref. 21. Rio Piedras, October 1930). 




Teiraslichus haitiensis Gahan. Sixty times natural size. (Drawn by G. N_ 
Wolcott.) 

In Cuba, Testrastichus haitiensis and Ufens osbomi have been reared 
from the eggs of the "verde-azul," Pachnaeus litus (Germar). In the 
Lesser Antilles, eggs of the endemic species of Diaprepes are attacked. 
In Barbados, however, Tetrastichus haitiensis does not occur, and an at- 
tempt was made to introduce it there. The ostensible cause of failure was 
the difficulty experienced by the wasps in piercing the tough tips of cane 
leaves, where only do the Barbadian weevils lay their eggs. Parasitized 
egg-clusters have been found between the tips of cane leaves in Puerto 
Rico, but so rarely as to indicate that a real protection to the eggs is thus 
afforded, not furnished by tender citrus or wild fig leaves. 

Tetrastichus vaquitarum Wolcott ("IP" 1923-63), reared from the eggs 
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of the coffee vaquita, Lachnopus coffeae Marshall at Indiera, in the high 
mountains between Yauco and Maricao in June 1921, is very different in 
appearance from the all black wasps attacking the eggs of the larger 
vaquitas, for it has a yellow head with chestnut red ocelli and eyes. No 
collection, subsequent to that of the type, has been made in Puerto Rico, or 
elsewhere. 

Tetrastichus hagenowi (Ratzeburg), originally inden tilled from Puei'to 
Rico by Mr. J. C. Crawford, has been repeatedly reared from tough 
leathery oothecas of the big domestic cockroach, Periplaneta americana L. 
The similar Australian cockroach, Periplaneta australasiae (F.), is "para- 
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Tetrastichus vaquitarum Wolcott. Fifty times natural size. (Drawn by G. N. 
Wolcott.) 



site-free", according to Mr. H. K. Plank (1947-12). The very tough and 
sticky glue used by vaquita weevils to cement together two leaves over 
their egg-clusters fails to prevent parasitism, as does the even harder 
leathery covering of the cockroach egg-mass, from this small wasp and the 
large black Evaniid wasps, as previously noted. From a single cock- 
roach egg-capsule, laid in captivity, 71 adults of these smaller wasps 
emerged, indicating that several must have developed in each cockroach 
egg, and also proving that this is, or may be, a primary parasite. 

Tetrastichus periplanetae Crawford, as identified by Mr. A. B. Gahan, 
has also been reared from the egg-capsule of a domestic cockroach. Both 
of these cockroach parasites have been collected in the field, as well as 
around kitchens and garages infested with cockroaches. 

Tetrastichus taiei is the name given by Dr. H. L. Dozier (1937-129), 



INSECTS OF PUERTO EICO: CHALCIDOIDEA 779 

re-describing Tetrastichus thripophonus Waterston of Trinidad, to the 

wasps he reared "from swollen last instar nymphs of Gynaikothrips uzeli 
(Zimm.) curling the foliage of Cuban laurel, Ficus nitida, on the Experi- 
ment Station grounds at Mayagiiez, P. R., March 26-April 5, 1936." 
The males of this parasite are unknown, but the females, slightly over 
1.0 mm. in length are "dark brown in color, the eyes conspicuously red, 
with the antennae and legs yellowish-testaceous, and a light or clear median 
area occupying over a third of the abdomen at base." The synonymy of 
this thrips parasite, now known to occur also in Florida, is pointed out 
by Dr. B. D. Burks in his paper on "The North American Parasitic Wasps 
of the Genus Tetrastichus— A Contribution to Biological Control of Insect 
Pests" (Proc. U. S. National Museum, 93 (3170): 505-608, pi. 6. 
Washington, D. C, 1943), who notes that it has been reared also from 
prepupae of Liothrips laureli (Mason) and Ldothrips urichi Karny, as well 
as from what is now known as Gynaikothrips ficorum Marchal. 

"During the spring of 1940 while residing at Rio Piedras," Prof. James 
G. Needham became very much interested in the "Insects from Seed 
Pods of the Primrose Willow, Jussiaea angustifolia" (Proc. Ent. Soc. 
Washington, 43 (1): 2-6, fig. 1. Washington, D. C, January 1941), 
and from cages containing galls caused by Ceratoneura femorata (Ashmead) 
took a male and a female of Tetrastichus marylandensis (Girault). This 
species, whose "body is usually almost entirely yellow" had previously 
been recorded from Puerto Rico by Dr. F. M. Wadley in his "Observa- 
tions on some Insects associated with Sugarcane in Puerto Rico" (Jour. 
Agr. Univ. P. R., 21 (2) : 103-114, ref. 15. Rio Piedras, April 1937) as a 
parasite of the corn aphis, Aphis maidis Fitch. In the Lesser Antilles, 
Mr. R. G. Fennah (1942-15) found this species attacking the eggs of the 
endemic species of Diaprepes, and noted that "in Tetrastichus marylandensis 
it seems more usual for the larvae to eat their way out of the Diaprepes 
egg when ready to pupate, and to take a position at right angles to the 
periphery of the former egg-cluster. Thus the pupae are grouped radially, 
sometimes in perfect formation." 

Tetrastichus antiguensis Crawford, as doubtfully identified by Mr. 
C. F. W. Muesebeck, was reared by Mr. Thos. H. Jones from the leaves of 
Piper sp. infested with larvae of the leaf-miner, Tischeria heliopsisella 
Chambers, on El Yunque. 

Other species of Tetrastichus, unidentified as to species, have been 
reared from material of the coffee leaf-miner, Leucoptera coffeella (Gu6rin- 
M^neville); from galls on "corcho" {Torrubia fragrans) at Isabela, and 
on "laurel bianco" (Nectandra sintenisii) at Patillas by Dr. Luis F. 
Martorell ; from the fruit of Casearia decandra intercepted at Vega Alta ; 
besides one which Mr. J. A. Ramos collected at light on Mona Island. 

Syntomosphyrum species is the determination by Mr. A. B. Gahan of 
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hyperparasitic wasps emerging from Apanteles cocoons on the larvae of a 
leafwebber, Phostria martyralis (Lederer), collected by Dr. Luis F. 
Martorell on "genogeno" (Lonchocarpus domingensis) a't Guayanilla. 

Ceratoneura femorata (Ashmead), which Prof. James G. Needham 
(1941-4) reared from galls of the primrose willow, is the only phyto- 
phagous, gall-producing Eulophid known from Puerto Rico. Mr. A. B. 
Gahan (Proc. Ent. Soc. Washington, 43 (1): 1-2. Washington, D. C., 
January 1941) states that this species was originally described from the 
island of St. Vincent as a Tetrastichodes, with no indication as to its habits. 

Ceratoneura petiola Ashmead, as determined by Mr. C. F. W. Muesebeck, 
was reared by Mr. Thos. H. Jones from a little weevil in portulaca which 
Dr. E. A. Schwarz had doubtfully identified as a species of Hypocoeliodes, 
or possibly Hypurus, near bertrandi Perris. 

Entedontidae 

Chrysocharis parksi Crawford, as determined by Mr. C. F. W. 
Muesebeck, has been repeatedly reared from the larvae of the Agromyzid 
leaf-miner of peas and beans, and another species of Chrysocharis has been 
reared (Anon. 1939-108) from the larvae of the Pyralid leafwebber of 
beans, Lamprosema indicata (F.). 

Chrysocharis lividus Ashmead was first reared as a parasite of the coffee 
leaf-miner, Leucoptera coffeella (Guerin-M^neville), by Mr. 0. W. Barrett, 
the first Entomologist at the Mayagiiez Station. This wasp he described 
(m Annual Report P. R. Agr. Expt. Station for 1904, p. 397. Washington, 
D. C., 1905) as being "black with purplish reflections from the thorax; the 
size about 1.0 mm. ; very active," and by the next year found that it was 
common "throughout the island." Mr. Francisco Sein has painted, 
approximately five hundred times life size, representations in color of both 
the male and female of this wasp, which well indicate how different in 
appearance are the two sexes. The wasps are black only on the basal 
segments of the legs, but the tarsi and tips of the tibiae are white. The 
female is much plumper, being various shades of orchid and purple, the 
slender male is mostly greenish, the basal half of the abdomen being 
transparent and startlingly lighter in color. This parasite of the coffee 
leaf-miner does occur everywhere on the Island that coffee is grown, but 
it is much more abundant at Mayagiiez, where Mr. R. H. Van 
Zwaluwenburg in 1933 found thirty percent of parasitism, than at higher 
elevations only a few miles away, where barely one percent of the leaf- 
miner larvae may be attacked. 

The intensive rearing by Mr. Francisco Sein of the coffee leaf-miner in- 
dicates that Chrysocharis lividus is onlj^ one out of many attacking it in 
Puerto Rico. Of the less common parasites, Mr. A. B. Gahan has identi- 
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fied Proacrias coffeae Ihering, a species of Derostenus "near fullawayi 
Crawford," and a species of Closterocerus "near dnctipennis Ashmead." 

The green Closterocerus leucopus Ashmead proves to be one of the most 
abundant parasites generally, especially in the mountains. 

Horismenus cupreus Ashmead, a plump, iridescent coppery-green wasp 
with red eyes, and legs black except for white tarsi and white ends of the 
tibiae, is possibly third in abundance in the mountains. Of it, Mr. Sein 
has made a five hundred times life-size painting in color. 

Horismenus eudami (Girault), in Cuba reared as a hyperparasite of 
Apanteles leucostigmus Ashmead, attacking the bean leaf-roller, a skipper 
butterfly formerly called Eudamus, but now Urbanus -proteus (L.), has been 
reared from these caterpillars in Puerto Rico with no indication that it is 
not a primary parasite. Dr. L. O. Howard himself identified the material, 
which had been reared by Dr. Richard T. Cotton. 

Another species of Horismenus, not identified as to species, has been 
reared from cocoons of Apanteles americanus (Lepeletier) intercepted 
at Vega Alta. 

From vaquita egg-clusters parasitized by Tetrastichus haitiensis Gahan, 
a hyperparasite has been reared, identified by Mr. A. B. Gahan as another 
species of Horismenus, "very similar to (Psevdomphale) graciliventris 
(Girault)." 

From pods of Prosopis juli flora and Acacia farnesiana infested with the 
Bruchid beetle, Amblycerus martorelli Bridwell, another Horismenus has 
been reared. 

Horismenus apantelivorus Crawford, as determined by Mr. A. B. 
Gahan, has been found in a cage containing Plxichea purpurascens in- 
tercepted at Pt. Cangrejos, and also a new species of Euderus. 

This, or another species of Euderus Mr. Francisco SeIn found to be a 
minor parasite of the pepper flower-bud moth, Gnorimoschema gudmanella 
(Walsingham). 

Of the "Two Undescribed Chalcid Parasites of the Woolly White Fly, 
Aleurothrixus floccosiis (Maskell) from Haiti" (Proc. Ent. Soc. Washington, 
34 (7): 118-122. Washington, D. C, October 1932) reared by Dr. H. 
L. Dozier, a single female "from the same host on lignum-vitae at Central 
Aguirre, P. R., June 28, 1925 is undoubtedly the same species but the 
general color is a shade deeper" and proves to be his Euderomphale 
aleurothrixi. 

Eulophidae 

From seed of the economically important forest tree "aceitillo" or satin- 
wood {Zanthoxylum flavum), infested with its specific and normally very 
abundant enemy, the weevil Apion martinezi Marshall, a Eulophid wasp 
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has been reared which Mr. A. B. Gahan states to be a new species of 
Emersonopsis. 

Diaulinus insularis, described by Mr. A. B. Gahan (Proc. U. S. National 
Museum, 48: 165. Washington, D. C, December 16, 1914) from material 
reared by Dr. Richard T. Cotton from Agromyza inaequalis Malloch, has 
since been reared from Agromyza pusilla Meigen in "cohitre" {Commelina 
longicaulis) intercepted at Humacao. 

Possibly the most interesting Eulophid now present in Puerto Rico is one 
originally described from Java, of which Mr. S. M. Dohanian, in his 
account of the "Life-History of the Thrips Parasite, Dasyscapus parvi- 
pennis Gahan, and the Technic for Breeding it," (Jour. Ec. Ent., 30 (1): 
78-80, ref. 6. Menasha, February 1937) tells of its subsequent discovery 
on the Gold Coast of Africa, and of its importation and establishment in 
Trinidad, whence he made shipments to Puerto Rico. Because the cacao 
growers of Trinidad were primarily interested in natural means of control 
of their cacao thrips, Selenopthrips rubrocinctus (Giard), most observa- 
tions have been made of parasitism on this host, but as Mr. Dohanian 
points out, "evidently it is not fastidious as regards hosts." Economically' 
it is of little importance because it becomes sufficiently abundant to de- 
stroy many thrips only during wet weather, when thrips are least numerous, 
and the injury they then cause is negligible. 

Spalangidae 

Spalangia muscidarum Richardson, as identified by Mr. A. B. Gahan, 
was first reared from pupae of the horn fly, Siphona irritans (L.), in Puerto 
Rico by Mr. G. B. Merrill, at Guanica. This wasp never becomes suf- 
ficiently abundant to be more than a minor factor in control, altho in some 
cases as many as a third of the puparia are found parasitized. 

Spalangia haematobiae Ashmead, a much less abundant horn fly par- 
asite in Puerto Rico, was recorded by Dr. H. L. Dozier. 

Spalangia drosophilae Ashmead, as determined by Mr. A. B. Gahan, was 
reared from horn fly puparia by Dr. Kenneth A. Bartlett, as is reported 
in his account of "The Introduction into Puerto Rico of Beneficial Insects 
to aid in the Control of the Horn Fly of Cattle" (Agr. Notes No. 88, pp. 6. 
Mayaguez, March 31, 1939). 

Spalangia philippinensis Fullaway is an introduced parasite of horn fly 
puparia, brought from Hawaii, reared in captivity in Puerto Rico and, four 
months after release at Juana Diaz, recovered in the field by Dr. Bartlett 
(1939-5). "This parasite is not specific in its habits and is known to 
attack dipterous puparia in general. In the laboratory it was successfully 
reared on six species of Diptera, (but) by far the best results were obtained 
when puparia of the housefly and stablefly, Musca domestica and Stomoxys 
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calcitrans, were used". From Puerto Rico, material of this parasite 
(Anon. 1941-71) was sent to Colombia. 

Pteromalidae 

Muscidifurax raptor Girault & Sanders, as determined by Mr. A. B. 
Gahan, is another parasite of horn fly puparia that was found by Dr. K. A. 
Bartlett (1939-6) to be present in Puerto Rico. 

Pachycrepoideus dubius Ashmead, as identified by Mr. C. F. W. 
Muesebeck, has also been reared in small numbers by Dr. Bartlett (1939-6) 
from horn fly puparia. 

Neocatolaccus livii, described Mr. A. A. Girault (Insecutor Inscitiae 
Menstruus, 4: 111. Washington, D. C, 1916) from type material reared 
by Mr. Thos. H. Jones, is a small Pteromalid parasitizing Ctenodactylomyia 
watsoni Felt, the Cecidomyid fly which makes galls in the leaves of sea- 
grape, Coccoloba uvifera. 

Neocatolaccus filia is one of Mr. Girault 's MS names for the wasps 
reared by Dr. Richard T. Cotton from the seeds of morning glory infested 
with puparia of Agromyza caerulia Malloch, and is similar to those from 
Agromyzid material present in the seeds of Sida rhombifolia. 

Neocatolaccus sp. nov., as identified by Mr. A. B. Gahan, was reared 
from a puparium of the Syrphid fly Baccha capitata Loew on the branch of 
a "capa bianco" tree at San Sebastian by Dr. Luis F. Martorell. 

Pach3meuron allograptae Ashmead is a blue-green Pteromalid wasp 
which has repeatedly been reared from Syrphid fly puparia, not only in 
Puerto Rico, but also on Mona Island, determinations having been made 
by Mr. A. B. Gahan. In every case, the parasites were 100% effective 
in control, so that the specific identity of the host is uncertain. Indeed, 
Mr. L. Courtney Fife (1939-9) found this parasite so abundant that 
"the control of Aphis gossypii effected by Baccha clavata was to a large 
extent annulled." 

Pachyneuron eros Girault, as identified by Mr. C. F. W. Muesebeck, 
has been reared from mealybugs, most recently from Phenacoccus gosspyii 
Townsend & Cockerell, a serious mealybug pest at times on the ornamental 
Acalypha wilkesiana. 

Pachyneuron siphonophorae Ashmead, as identified by Mr. C. F. W. 
Muesebeck, has repeatedly been reared from various species of aphids, 
first in Puerto Rico by Mr. Thos. H. Jones from Aphis gossypii Glover on 
okra, and reported by Dr. F. M. Wadley (1937-106) irom SiphaflavaForhes, 
and Hysteroneura setariae Thomas on sugar-cane. 

Aplastomorpha calandrae (Howard) was noted, as a Pteromalus, by 
Mr. 0. W. Barrett (1905-396) as "a common parasite of the rice weevil, 
Calandra oryzae," but the only subsequent record is of finding adults resting 
on cane leaves in a field at Salinas. 



784 JOURNAL OF AGRICULTURE OF UNIVERSITY OF PUERTO RICO 

Zatropis deuterus Crawford, as identified by Mr. A. B. Gahan, was 
intercepted at Bayamon, resting on the leaves of a guava bush. 

From the material of Pluchea purpurascens intercepted by Mr. A. S. 
Mills at Pt. Cangrejos, some small Pteromalid wasps emerged which Mr. 
A. B. Gahan doubtfully identifies as being a species of Pteromalus. 

Elachertidae 

At least three undescribed species of Elachertus occur in Puerto Rico. 
Possibly most abundant is that one, dark brown in color, with very con- 
spicuous black eyes, which Dr. Luis F. Martorell reared from dead par- 
asitized larvae of the "roble" and gourd Pyralid, Eulepte concordalis 
Hiibner, at San Sebastian and at Yabucoa. Eight or ten greyish maggots 
emerged from each caterpillar, and by next day had transformed to naked, 
light brown pupae, from which adults emerged less than a week later. 
Another Elachertus, black in color, is a rather rare parasite on the Gracil- 
ariid leaf-miner, Phyllonoryder sp. nov., in potted insecticidal plants of 
Tephrosia toxicaria and Tephrosia vogelii at the Mayagiiez Station, as 
noted in the Annual Report for 1939, p. 115. The third Elachertus, as 
identified by Mr. A. B. Gahan, is a bro\vnish wasp which Mr. Francisco 
Sein reared in small numbers from coffee leaves infested with leaf-miners, 
Leucoptera coffeella (Gu^rin-Meneville). 

A somewhat more slender yellowish-brown wasp with pink eyes and a 
dark spot on the distal half of the forewing, identified by Mr. A. B. Gahan 
as a new species of Cirrospiloideus, is an almost equally scarce parasite of 
the coffee leaf-miner in the mountains of Puerto Rico. 

Besides these two less common parasites, Mr. 0. W. Barrett (1906-22) 
reared what Dr. Ashmead identified as his Zagrammosoma multilineata, 
a "rare parasite, strictly primary." In Mr. Seln's rearings from Lares, 
Quebradillas and Isabela, wasps corresponding to this have been obtained 
which are quite different in details from Ashmead's species. Under the 
name Zagrammosoma seini Wolcott ("IB" 1936-525) they have been 
characterized as slender, "honey yellow wasps with median and dorso- 
lateral black stripes on the thorax, the latter normally becoming broader 
on the abdomen, the other fainter and interrupted, but some specimens 
have the abdomen banded with black," the eyes salmon in color. 

Dr. L. 0. Howard described two continental species of Euplectrus, both 
of which have been identified from Puerto Rico : comstocki and plathypenae. 
The stout, black female wasp, about 2 mm. long, lays clusters of from five 
to thirty eggs on the back or side of a partly grown caterpillar. The 
maggots, which hatch in three days, remain clustered together in a heap on 
the outside of the caterpillar: a greenish-white mass which increases so 
rapidly in size that in a few days it has emptied the skin of its host, the 
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individual maggots then dispersing only to spin loose flimsy cocoons 
beneath. Numerous such parasitized caterpillars, which could not be 
identified, were found on the leaves of the yellow caltrop, Tribulus 
cistoides, at Puerta de Tierra in 1934, but other records of attack on La- 
phygma frugiperda (Abbot & Smith), Leiwanialatiuscula (H. S.), Xylomiges 
swrnaGuen^e, Psevdoplusiaoo (Cramer) and Gonitis praerupta (Moschler), 
indicate how varied, among the Noctuidae, are its hosts. Caterpillars of 
the Hispaniolan sugar-cane butterfly, Calisto pulchella Lathy, have re- 
peatedly been found dead from attack by an Euplectrus, but no compar- 
able attack on any butterfly caterpillar has been observed in Puerto Rico. 
Euplectrus is really not common, but the clusters of cocoons under the dead 
caterpillar skin are so conspicuous, resting on top of a leaf in plain sight, 
that few observations of occurrence have failed of being recorded. 

Pachyscapha insularis Howard, as identified by Mr. C. F. W. Muesebeck, 
has been reared from larvae of the bean leaf-webber, Lamprosema 
indicata (F .). 

Grotiusomyia nigricans (Howard) is reported by Mr. A. B. Gahan (Ann. 
Ent. Soc. America, 25 (4) : 736-757. Columbus, 1932) as another parasite 
of the larvae of the bean leaf-webber, Lamprosema indicata (F.), inter- 
cepted on lima beans. 

Ardalus antillarum, a slender black wasp with legs and basal half of 
abdomen whitish, was described by Mr. A. B. Gahan (Proc. U. S. National 
Museum, 61 (2445) : Art. 24, p. 20. Washington, D. C, 1922) "from 
larvae of Prenes nero Fabricius, May 10, 1921" collected at Caguas, Puerto 
Rico. Mr. Thos. H. Jones had reared this parasite from the same host, 
now called Panoquina, in 1913, and noted that "the larvae issue from the 
caterpillars and form naked black pupae nearby, sixteen individuals having 
been observed to come from one large larva." 

Elasmidae 

Elasmus maculatus Howard, as determined by Mr. C. F. W. Muesebeck, 
has been reared from the cocoons of Apanteles americanus (Lepeletier) 
around the larvae of Erinnyis ello (L.) intercepted on yuca at Barceloneta 

Apheiinidae 

In most striking contrast to all the black, brown or iridescent purplish- 
bluish-green wasps is the pale, silvery green Aphelinus (Aphytis) chrysom- 
phali Mercet, as determined by Mr. A. B. Gahan, most often to be seen 
on the underside of coconut palms infested with Aspidiotus destructor 
Signoret. It was first identified by Dr. L. O. Howard, as "apparently my 
Aphelinus diaspidis," but this most common Chalcid in the United States, 
Hawaii and Japan, described by Dr. E. 0. Essing as "dull yellow through- 
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out," has not been found in Puerto Rico. By the circular holes in the 
back of so many scales, the extent qf parasitism by this wasp in old scales 
may be estimated, and, of course, where many parasites have emerged from 
old scales, many of the younger ones may be presumed to be attacked, 
even if externally they give no indication. Until effective Coccinellid 
beetles were introduced into Puerto Rico, this wasp was the major, if 
ineffective, natural means of control of the coconut scale. 




Aphelinus chrysomphali Mercet. Seventy times natural size. 
Wolcott.) 



(Drawn by G. N. 



In one of the earliest attempts to ship beneficial insects from Puerto 
Rico, from parasitized scale insects on citrus branches collected at 
Mayagiiez by Dr. C. W. Hooker and sent by him to California, the only 
parasite to emerge was Aspidiotiphagus citrinus Craw. Despite its 
original description from California material by Mr. Alex. Craw, this is a 
common endemic wasp in Puerto Rico, being also found in southern 
Europe, Brasil and the tropical Pacific Islands. Re-examining some of 
Craw's reared material, and comparing it with wasps reared in Puerto 
Rico from Asterolecanium pustulans (Cockerell), Dr. H. L. Dozier in his 
"Notes on Porto Rican Scale Parasites" (Jour. Dept. Agr. P. R., 10 
(3 & 4): 267-277, fig. 11. San Juan, September 1927) prepared a new 
drawing of .the wasp and pointed out such distinguishing characteristics as 
"head as wide as thorax", "the entire abdomen darkened", "the first joint 
of the club of the antennae almost as long as either of the apical two", 
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and "the submarginal vein always with two setae". The economic 
importance of this scale insect parasite is very considerable, altho rarely 
was it sufficiently abundant in commercial citrus groves so that spraying 
with oil emulsion was unnecessary. Two other parasites of Asterolecanium. 
■pustulans occur in Puerto Rico, and no studies have been made on their 
relative abundance, but, undisturbed by spraying or any other means of 
artificial control, they have been able to eliminate heavy infestations of 
pustule scale on "maga" {Montezuma speciosissima) and on the introduced 
Sciacassia siamea that threatened to kill the trees. 




AspidioHphagus citrinus Craw. Greatly enlarged. (Drawn by H. L. Dozier.) 



Aspidiotiphagus lounsburyi Berlese & Paoli, according to Dr. H. L. 
Dozier "readily distinguished from Aspidiotiphagus citrinus by its more 
yellowish color, the first joint of the club being only half the length of the 
second joint, and especially by having only a single seta on the submarginal 
vein", was reared by him from Aspidiotus destructor (Signoret) and from 
Pseudaidacaspis pentagona (Targioni). Mr. Thos. H. Jones had pre- 
viously reared it from what at that time was called Chionaspis citri 
Comstock. 

When the "Fish Hawk" brought Mr. Aug. Busck to Puerto Rico in 1899 
with instructions to add to the record of the single scale insect known to 
exist there, he not only collected an abundance of scale insect material, but 
incidentally brought back to Washington some of their parasites. 

Marietta busckii, described by Dr. L. O. Howard in his "New Genera and 
Species of Aphelininae" (U. S. Dept. Agr., Bur. Ent., Technical Series, 
12 (4) : 87. Washington, D. C, July 12, 1907) as a Perrisopterus, was 
"from Asterolecanium aureum Boisduval, collected at San Juan, P. R., 
February 21, 1899, by A. Busck". This wasp has subsequently been 
reared by Dr. H. L. Dozier from soft scale on citrus, from Asterolecanium 
pu^tvians (Cockerell) and from Ceroplastes drripediformis Comstock. 
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Marietta pulchellus (Howard), as identified by Dr. H. L. Dozier, was 
reared from Furcaspis biformis (Cockerell) on maguey at Comerio. From 
material of Saissetia nigra (Nietner) recently sent to California, one of 
these wasps was reared. 

Coccophagus scutellaris Dalman, reared by Dr. Stanley E. Flanders of 
California from material of Saissetia nigra (Nietner) from Puerto Rico, 
had previously been recorded under the name of Coccophagus lunulatus 
Howard bj' Dr. H. L. Dozier (1926-118) as being "an efTective control 
of the soft brown scale, Coccus hesperidum L." 

Aneristus ceroplastae Howard was identified by Dr. Stanley E. Flanders 
as one of the parasites reared from Saissetia nigra (Nietner) sent to 
California. This is possibly one of the most omnivorous of the scale insect 
parasites, and in "An Outbreak of the Red-Striped Sugar-Cane Scale" 
at Arecibo (Jour. Dept. Agr. P. R., 9 (4): 357-367, fig. 4. San Juan, 
October 1935), Dr. H. L. Dozier was able to prove "by dissecting the adult 
female scales that this was a primary parasite. In examining parasitized 
scales, some were found with as high as seven or eight emergence holes in 
them." Total parasitism, however, on Pulvinaria iceryi (Gu6rin-Mfee- 
ville) in this outbreak was only 28.7 percent. Originally described from 
Jamaica, the wasp "is widely distributed in the tropics, occurring in Hawaii, 
Philippines, Java, India and the West Indies," and Dr. Dozier had reared 
it in Louisiana. In Puerto Rico he reared it from Ceroplastes cirripedi- 
formis Comstock, Saissetia hemispherica (Targioni) and Eucalymnatus 
tessallatus Signoret. Its "general color is black with slight purplish re- 
flections, antennae dark brown with exception of the light colored scape." 
It "resembles greatly a Coccophagus, being distinguished. . .only by the 
shape and the structure of the posterior tibiae." The female averages 
1.0 mm. in length, the males are somewhat smaller. 

Pseudopteroptrix imitatrix Fullaway, originally described from Hawaii, 
is "an abundant parasite of Howardia biclavis (Comstock)" there, and in 
Puerto Rico has been reared from this host by Mr. Thos. H. Jones and 
Dr. H. L. Dozier, to which it is apparently restricted. 

Prospaltella diaspidicola Silvestri, described from Italy as a parasite of 
Pseudaulacaspis pentagona (Targioni), has been reared from this host in 
South Africa, Japan and Brasil, and in small numbers by Dr. H. L. Dozier 
in Haiti and Puerto Rico. "Repeated rearing attempts in both Puerto 
Rico and Haiti failed to show the presence of Prospaltella berlesei Howard, 
and this useful parasite should be introduced." As suggested by Dr. 
Dozier, some of these parasites were eventually brought from Louisiana, 
as reported by Dr. K. A. Bartlett (Agr. Notes No. 85, Mayagiiez, March 
12, 1938), but apparently no attempt has been made to determine if this 
parasitic wasp became successfully established in Puerto Rico. 
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Prospaltella bnmnea, described by Dr. L. 0. Howard (Ann. Ent. Soc. 
America, 1: 283. Columbus, 1908) from whitefly material collected by 
Mr. Aug. Busck at Bayam6n in 1899, has not since been reared in Puerto 
Rico, but indicated that wasps of this genus are not confined to scale insects 
for hosts. 

Prospaltella ciliata, described by A. B. Gahan (Proc. U. S. National 
Museum, 71 (2676) Art. 4: 1-39, pi. 1, fig. 3, ref. 8. Washington, D. C. 
1927), is another whitefly parasite, having been reared from Aleurodicus 
sp. at San Juan, by Dr. H. L. Dozier, It resembles both Prospaltella 
peltatus Cockerell and Encarsia portoricensis Howard superficially, the 
"head and thorax mostly pale yellowish, the antennae and frons orange 
yellow," other parts of the wasp being mostly brownish black. 

Encarsia basicincta Gahan (1927-20), of which the type was reared by 
Dr. H. L. Dozier from the woolly whitefly, Aleurothrixus floccosus 
(Maskell), is apparently quite a common parasite, for it has since been 
reared from its conspicuous but rarely abundant host. In general color 
this wasp is very pale yeUow, almost white, marked with fuscuous; "an- 
tennae slightly dusky, legs entirely pale, all tarsi distinctly 5-jointed." 

Encarsia portoricensis Howard (1907-77) was reared by Mr. Aug. Busck 
from whitefly material on a climbing vine at Bayamon, and wasps subse- 
quently reared by Mr. R. H. Van Zwaluwenburg (P. R. 5022) at Mayagiiez 
were identified as this species. 

Encarsia nigricephala, reared by Dr. H. L. Dozier from whitefly material, 
Bemtsia sp. on Euphorbia hypericifolia at Mayagiiez, was described by 
him (1937-129) as being in general color pale yellowish "contrasting 
greatly with the black head, pronotum, and anterior discal two-thirds of 
praescutum." 

Encarsia variegata (Howard), reared from whitefly material of Paraley- 
rodes perseae Quaintance on lemon foliage, occurs in Puerto Rico, having 
been identified by Dr. H. L. Dozier from his Paraleyrodes naranjae on 
citrus. It is characterized by an iridescent silvery white scutellum. 

Encarsia vittata (Dozier) (1933-86) was described from material reared 
from a large whitefly, Aleurodicus antillensis Dozier, on "Maria" {Calo- 
phyllum antillanum) from Santurce, as an Euderomphale. 

Eretmocerus portoricensis, the name given by Dr. H. L. Dozier to the 
local endemic species of wasp parasitizing most abundantly the woolly 
whitefly of citrus, Aleurothrixus floccosus (Maskell), formerly reported by 
him as E. californicus Howard, is characterized in his paper on "The 
Identity of certain Whitefly Parasites of the Genus Eretmocerus Hald., 
with Descriptions of New Species (Hymenoptera : Aphelininae)" (Proc. 
Ent. Soc. Washington, 34 (7) : 112-118, fig. 1. Washington, D. C., October 
1932) by the distinctive width and beaked shape of the antennal club. 
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Eretmocerus pallidus Dozier, as identified by Mr. A. B. Gahan, has 
been reared from the woody galls on the leaves of "corcho" (Torrubia 
fragrans) at Isabela. 

Encyrtidae 

The Encyrtid wasps have a large tibial spur on the middle pair of legs, 
which "enables them to execute great leaps, which they combine with 
flight" according to Dr. F. X. Williams (p. 254) in his "Handbook of the 
Insects and other Invertebrates of Hawaiian Sugar Cane Fields." Several 
Encyrtids from Hawaii which are parasitic on mealybugs have been in- 
troduced into Puerto Rico. 

Pseudaphycus mundus is one of "Eight new Species of Chalcid-Flies of 
the Genus Pseudaphycus Clausen, with a Key to the Species" (Proc. 
U. S. National Museum, 96 (3200) : 311-327. Washington, D. C, 1946) 
described by Mr. A. B. Gahan, which, under mistaken identity, was 
successfully introduced into Puerto Rico as a parasite of the mealybugs of 
sugar-cane. Aphycus terryi FuUaway, notes Dr. Williams, was "first 
found by Terry on Maui in 1909 and now (is) well distributed over the 
(Hawaiian) Islands." Mr. Gahaii continues the story of how "living 
material of A. terryi was received in 1932 by T. E. Holloway, of the Bureau 
of Entomology and Plant Quarantine laboratory in New Orleans, from the 
Hawaiian Sugar Planters' Experiment Station in Hawaii. The original 
stock was apparently increased by propagation in the laboratory, "whence 
a shipment of parasitized grey mealybugs, Trionymus boninsis Kuwana, was 
sent to Puerto Rico on September 3, 1932." About a week after arrival, 
the parasites began to emerge and releases were made on the Station 
grounds. In making later examinations of mealybugs to determine if this 
introduction had been a success, a very similar parasite was reared from the 
pink mealybugs of sugar-cane. This proved to be, not the introduced 
parasite, but one hitherto unknown, determined by Mr. C. F. W. Muesebeck 
as Pseudaphycus sp. nov." (in Informe Anual Est. Exp. Insular P. R., 1932- 
3, pp. 92-103. San Juan, 1934), which Mr. Gahan eventually described 
under the name of mundus. He is of the opinion that "Pseudaphycus 
mundus may be indigenous in Louisiana, (for) it was reared at Audubon 
Park, New Orleans, as early as 1916, at least 16 years prior to the at- 
tempted introduction of Aphycus terryi. Circumstantial evidence would 
seem to indicate that in the attempt to increase the stock of the Hawaiian 
parasite in the laboratory, field collected material of the host which had 
already been attacked by P. mundus was introduced into the cage and the 
two species thus became confused." 

Coccidoctonus trinidadensis Crawford, as recently determined by Mr. 
C. F. W. Muesebeck, was certainly the most abundant, and apparently the 
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only parasite of sugar-cane mealybugs in 1912, as is indicated by repeated 
rearings by Mr. Thos. H. Jones at that time. It has not since been found 
in Puerto Rico. 

"Pseudaphycus utilis Timberlake, introduced by H. T. Osborn in 1912 
from Vera Cruz, Mexico, (into Hawaii) completely changed the unsightly 
appearance of trees (infested with Pseudococcus nipae (Maskell), for almost 
immediately this mealybug was greatly reduced in numbers, so that now it 
is quite difficult to find a specimen of it. This wasp is yellowish to orange 
brown, compactly built, and including the wings, measures up to about 
2 millimeters long" according to Dr. F. X. Williams (1931-255). In 1939, 
introductions into Puerto Rico of Pseudaphycus utilis were made by the 
Mayagiiez Station, the wasp becoming established there and at Lajas, 
whence, according to the latest report by Dr. K. A. Bartlett (1943-19) it is 
"spreading rapidlj'." 

The pineapple mealybug, Pseudococcus brevipes (Cockerell), apparently 
has no native parasites in Puerto Rico, and on the pan de azucar and 
cabezona pineapples at Lajas is a very serious pest. Beginning in 1937, 
the Mayagiiez Station began the importation of specific parasites of this 
mealybug: Hambletonia pseudococcina Compere, and Anagjrrus ananatis 
Gahan (Proc. Hawaiian Ent. Soc, 13 (3): 357. Honolulu, March 1949), 
the type from Brasil, mistakenly recorded as Dr. Dozier's A. coccidivorus 
which he reared in Haiti from Pseudococcus virgatus (Cockerell) . Importa- 
tions were made from South America, and also via Hawaii, as is related by 
Dr. Kenneth A. Bartlett, telling of the "Introduction and Colonization of 
Two Parasites of the Pineapple Mealybug in Puerto Rico" (Jour. Agr. 
Univ. P. R. 23 (2): 67-72, ref. 2. Rio Piedras, August 1939), and releases 
were made in all the principal pineapple producing regions of the Island. 
Subsequent search indicated that the introduced Hambletonia was well 
established and most effective in the control of the pineapple mealybug 
at Lajas. 

Anagyrus similis is described by Dr. H. L. Dozier (1937-122) as very 
similar to his A. coccidivorus, but differs in having a "black head, pronotum, 
and prescutum." The type material was not reared, but swept from grass 
at Santa Isabel, Guanica and San German. 

Anagyrus graminicolens was described by Dr. H. L. Dozier (1937-123) 
from an abundance of females swept from grass at Man! beach (Mayagiiez) 
and from Guanica Lagoon. It may be "recognized by its long, promi- 
nently protruded, dark ovipositor, and very conspicuous black and white 
antennae," and "will undoubtedly prove to be a primary parasite of a grass- 
feeding mealybug." 

Leptomastidea antillicola was described by Dr. H. L. Dozier (1937-121) 
from a single male reared by Dr. M. R. Smith from the mealybug Pseu- 
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dococcus virgaius (Cockerell) on the foliage of Inga vera at San Sebastian. 
It approximates 1.0 mm. in length, has green eyes and brown antennae, but 
the ger e -al color is yellowish, "the head and prescutum a soiled orange, the 
pronotum fuscous ; the scutellum, mentanotum, propodeum and abdomen 
embrowned." 

Leptomastix dactylopii was described by Dr. L. 0. Howard from material 
reared from parasitized mealybugs in a greenhouse at Washington, D. C. 
He noted that one can "recognize infested scales by the fact that they 
lose almost entirely their wax or meal-like covering, and swell up into objects 
closely resembling dipterous puparia, ... (a resemblance) which is heightened 
by the fact that the parasite in issuing cuts off a cap at the end of the scale 
insect, just as a dipterous insect forces off the end of its puparium." Dr. 
H. L. Dozier (1927-267) identified this wasp and redescribed it from 
material reared from Pseudococcus citri (Risso) at Rio Piedras, as being 
"honey-yellow, with distinct reddish tinge on the mesonotum, the antennae 
and eyes blackish." It has previously been reared by Dr. Richard T. 
Cotton from mealybugs on cacao, and pupae from which this wasp emerged 
have been intercepted on guava fruits and on grapefruit at Palo Seco. 

Achrysopophagus seini, "resembling a Cheiloneurus very closely" was 
described by Dr. H. L. Dozier (1927-269) from material which had been 
reared from mealybugs parasitized by Leptomastix, indicating that it "is 
most probably secondary, although absolute proof is lacking." 

Achrysopophagus gahani was described by Dr. H. L. Dozier (1927- 
270) from a single female from parasitized mealybugs. Altho the material 
of this and A. seini actually reared was so scanty in amount, it may be 
presumed that if these wasps are in fact hyperparasites, they considerably 
reduce the effectiveness of Leptomastix dactylopii in the control of 
mealybugs. 

Acerophagus nubilipennis, described by Dr. H. L. Dozier (1926-101) 
from two females, one from Pseudococcus citri (Risso), the other from 
Pseudococcus adonidum (L.), has not since been found. The general color 
of these wasps is "a very pale yellow, with the dorsum of a more pale 
orange tint, the abdomen pale with the hind margins of the two segments 
above the vibrissal plates brownish." The hyaline forewings have a con- 
spicuous triangular smoky band across the disc. 

Aphycus (Euaphycus) flavus Howard was the determination by Mr. 
P. H. Timberlake of the parasitic wasps reared by Dr. H. L. Dozier from 
Pulvinaria iceryi (Gu^rin-M^neville) at Arecibo. These wasps are orange- 
yellow above, but a paler yellow beneath, with pale yellow legs. This is 
the only record of Aphycus flavus from Puerto Rico, the wasps earlier 
reared from Ceroplastes cirripediformis Comstock by Mr. Thos. H. Jones 
having been identified by Mr. C. F. W. Muesebeck as a new species of 
Aphycus, "near emptor Howard," 
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Plagiomerus cyanea (Ashmead), reared in Puerto Rico from Ceroplastes 
cirripediformis Comstock on lignum-vitae at Aguirre by Dr. H. L. Dozier, 
is redescribed and illustrated by him (1927-237), the genus being char- 
acterized by "the four-jointed funicle and the cluster of flattened scales at 
the apex of the scutellum". 

Brethesiella sp. nov. is the determination by Mr. A. B. Gahan of one of 
the least abundant of the parasites of the wedding cake scale, Icerya mont 
serratensis Riley & Howard. 

Cheiloneurus pulvinariae, described by Dr. H. L. Dozier (1925-263) as 
a supposed parasite of Aphycusflavus, is fully as large as its supposed host 
It has subsequently been reared from the cottony cushion scale, Icerya 
purchasi Maskell, and from the wedding cake scale, Icerya montserrat- 
ensis Riley & Howard. 

Dr. Kenneth A. Bartlett reports (Anon. 1939-100) rearing an undeter 
mined species of Cheiloneurus from Asterolecanium bambusae (Boisduval). 

Procheiloneurus sp. nov., as identified by Mr. A. B. Gahan, has been 
intercepted on a scale on citron at Ponce. 

Coccidoxenus portoricensis was described by Mr. J. C. Crawford (1913- 
249) from wasps reared by Mr. Thos. H. Jones from Ceroplastes cistudi- 
formis T. & C. It has since been reared from a scale intercepted on 
gandul. 

Mercetiella reticulata, described by Dr. H. L. Dozier as one of "Some 
New Porto Rican Scale Parasites (Hymenoptera : Encyrtidae)" (Proc. 
Ent. Soc. Washington, 28 (5) : 97-102, fig. 4. Washington, D. C. May 
1926), is a robust wasp with black head and thorax, the abdomen test- 
aceous yellow. It is possibly the most important parasite of the pustule 
scale, Asterolecanium pustulans (Cockerell), which is at times one of the 
most serious pests of numerous economic trees in Puerto Rico. The 
endemic "maga" (Montezuma speciosissima) , which produces a wood even 
more desirable than mahogany for cabinet making, when attacked by this 
scale has many of its secondary branches killed. After infestations by the 
pustule scale have developed for some time, however, no more fresh in- 
jury appears on the host tree, and a careful investigation of the old scales 
indicates that practically all have been parasitized. 

Euaphycus portoricensis Dozier (1926-100) is a less abundant parasite 
of the pustule scale : a yellow wasp of which the eyes have a greenish bloom 
in life. Dr. Dozier considers this and his Mercetiella reticulata as being 
unquestionabl}'' primary parasites, and the principal factors in the control 
of this scale insect. 

Encyrtus infelix Embleton is reported by Dr. M. R. Smith as a common 
parasite of the hemispherical scale, Saissetia hemispherica (Targioni), in 
coffee groves, in his paper on "The Relationship of Ants and other Or- 
ganisms to certain Scale Insects on Coffee in Puerto Rico" (Jour. Agr. 
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Univ. p. R., 26 (2): 21-27. Rio Piedras, April 1942). "The parasite 
most commonly seen attacking the hemispherical scale was Encyrtus 
injelix, which was noted in coffee groves, in nurseries and in experimental 
plots. This species is about 2.0 mm. long, of a dark brown color, and of the 
general form of the workers of the acrobatic ants (Crematogaster spp.), 
closely resembling the latter superficially. It was noted that the female 
wasp, while apparently preparing to oviposit, would often stroke the scale 
with her antennae, thus causing the scale to void honeydew. The ants 
exerted little if any effect in reducing parasitization of the hemispherical 
scale by Encyrtus injelix. The wasps were on the plant hour after hour, 
and day after day, parasitizing the scales as they chose, unmolested by the 
ants." Abundant as Dr. Smith found this wasp, it had never previously 
been reared, nor has it since been obtained from the hemispherical or any 
similar scale. An adult, as determined by Mr. C. F. W. Muesebeck, has, 
however, been intercepted on banana leaf at Guayama. 

Ageniaspis sp., as determined by Mr. C. F. W. Muesebeck, has been 
intercepted resting on lima bean foliage at Lolza. 

Comperia merceti var. falsicomis Gomez, as determined by Mr. A. B. 
Gahan, was intercepted on Bryophyllum leaf. 

From sections of the base of sugar-cane stalks infested with the scale 
insect, Targionia sacchari (Cockerell), collected at Rio Piedras by Mr. 
Thos. H. Jones, wasps were reared which many years later were identified 
by Mr. C. F. W. Muesebeck as a species of Coccidencyrtus. 

Arrhenophagus chionaspidis Aurivillius, as determined by Dr. L. 0. 
Howard and Mr. A. A. Girault from separate rearings by Mr. Thos. H. 
Jones of what was at the time called Hemichionaspis minor Maskell, at 
Rio Piedras and at Ensenada, has not been noted since in Puerto Rico. 

Pseudohomalopoda prima Girault, as identified by Dr. H. L. Dozier, 
was obtained by him from lemon foliage infested with Diaspine scales at 
Mayagiiez. 

Homalopoda cristata Howard, as identified by Dr. H. L. Dozier (1937- 
123), was obtained by sweeping grass and weeds at Guayama and 
Mayagiiez. This concludes the list of Encyrtid wasps which are parasites, 
either primary or secondary, on mealybugs or scale insects. Numerous 
other species of Encyrtids occur in Puerto Rico, each with a specific host 
quite different from the immobile scale insects or mealybugs. 

Carabunia myersi, described by Dr. James Waterston as "A New P^n- 
cyrtid (Hym., Chalcid.) bred from Clastoptera (Hom. Cercop.)" (Bull. 
Ent. Research, 19 (3): 249-251, fig. 1. London, December 1928), was 
from froghopper material collected at Soledad, Cienfuegos, Cuba by Dr. 
J. G. Myers. Later, Dr. Myers found that this wasp attacked various 
Cercopids in both Cuba and Haiti, but the first record in Puerto Rico 
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was obtained by Mr. Francisco Sein at Lares. Non-parasitized nymphs 
of the coffee froghopper he found so scarce that no adult was reared, even 
from the largest and most nearly adult nymphs. Within a few days after 
collection, all nymphs began to darken and shortly thereafter the black 
wasp emerged, thus paralleling in Puerto Rico Dr. Myers' experience in 
Cuba. The wasp is "black or blackish brown with only the faintest sub- 
metallic reflections (very dark green) on the thoracic notum, length about 
2.0 mm." It is obviously responsible for the normal scarcity of froghoppers 
on coffee in Puerto Rico, but does not attack those of sugar-cane and other 
grasses, which are such serious pests in Trinidad and neotropical South 
America. 

Aphidencyrtus aphidivorus Mayr, as determined by C. F. W. Muesebeck, 
was reared from aphids of sugar-cane by Mr. Thos. H. Jones, and later 
reported more specifically by Dr. F. M. Wadley (1937-107) as being 
parasitic on Hysteroneura setariae Thomas. 

Ooencyrtus prenidis, described by Mr. A. B. Gahan, "A New Encyrtid 
parasitic in the Eggs of Hesperiidae" (Jour. Agr. Univ. P. R., 27 (3) : 
137-9, Rio Piedras, July 1943), was reared from Panoquina (= Prenes) 
spp. skipper butterfly eggs on the leaves of sugar-cane. The wasps are 
"0.75 mm. long, the head as broad as thorax, the abdomen much broader 
than long, subtriangular, as broad as thorax but much shorter," mostly 
black in color, with distinct metallic luster, the "legs, including coxae, 
yellowish testaceous." In observing "The Seasonal Cycle of Insect 
Abundance in Puerto Rican Cane Fields" (Jour. Agr. Univ. P. R., 27 
(2): 85-104, fig. 12, ref. 16. Rio Piedras, June 1944), it was noted that 
"from October to February, when eggs are most numerous, two-thirds or 
more of all eggs collected are black with parasitism, and all of the smaller 
number of eggs during the summer are parasitized. Not a single cater- 
pillar, from April to September," was seen, their scarcity being largely due 
to parasitism of the eggs by these Encyrtid wasps. 

Ooencyrtus sp. nov., as determined by Mr. A. B. Gahan, considerably 
reduces the effectiveness of "A Dryinid Parasite attacking Baldulus 
maidis (DeLong & Wolcott) in Puerto Rico" (Jour. Agr. Univ. P. R., 
22 (4) : 497. Rio Piedras, February 1939) according to Dr. Kenneth A. 
Bartlett. 

Isodromus sp. nov., as determined by Dr. H. L. Dozier, was found 
issuing from Chrysopa pupae by Mr. Francisco SeIn, the larvae of which had 
been feeding on mealybugs on avocado. 

Homalotylus terminalis (Say), as determined by Mr. C. F. W. 
Muesebeck, was first reported under this specific name from Puerto Rico 
by Dr. M. D. Leonard as "A Braconid Parasite on a Coccinellid New to 
Puerto Rico" (Jour. Ec. Ent., 26 (1): 294. Geneva, February 1933), 
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but neither the parasite nor the ladybeetle was new to Puerto Rico. Eight- 
teen years previously, Mr. Thos. H. Jones in his paper on "Aphides or 
Plant-Lice attacking Sugar-Cane in Porto Rico" (Bull. No. 11, Board 
Comm. Agr. P. R., pp. 19, pi. 2. San Juan, 1915) had noted that "un- 
fortunately both Megilla innotata Vauls. and Cycloneda sanguinea L. 
are parasitized by a small wasp, Homalotylus obscurus Howard." H. 
obscurus Howard is a synonym for H. terminalis (Say). "Ladybeetle 
larvae which are parasitized by this wasp, after becoming fully grown, 
attach themselves to some firm surface as do healthy larvae before pupating. 
Then, instead of the larval skin splitting and disclosing the ladybeetle pupa, 
the skin remains entire, turns black and shrinks, so that outlines can be 
seen of several small bodies: the pupae of the parasitic wasp. Through 
holes made in the larval skin, opposite these pupae, the adult winged 
parasites later issue. However, it appears that this parasite is itself 
parasitized by a smaller related insect, as yet undetermined, which we 
have bred from parasitized ladybird larvae." Mr. Jones' material has 
recently been re-determined by Mr. Muesebeck as being Homalotylus 
terminalis (Say). This wasp is a common continental species, 1.0 mm. 
long, "body somewhat piceous; head yellowish, antennae blackish," to 
quote from Mr. H. L. Viereck (1916-500): "The Hymenoptera of 
Connecticut." 

Syrphophagus mesograptae Ashmead, as recently determined by Mr. 
C. F. W. Muesebeck, has been repeatedly reared from Syrphid fly puparia 
by Mr. Thos. H. Jones, and more recently intercepted from Syrphid fly 
puparia on com at Palo Seco. 

Habrolepoidea celia, described by Mr. A. A. Girault (Descriptiones 
Stellarum Novarum, pp. 22, 1920, privately published pamphlet) from 
material reared from Syrphid fly puparia of a species of Ocyptamus by Dr. 
Richard T. Cotton, at Rio Piedras, has since been found at Pt. Cangrejos. 

Copidosoma truncatellum Dalman, as determined by Mr. C. F. W. 
Muesebeck, has been reared from the looper larva of Psevdoplusia oo 
(Cramer), and also from a looper caterpillar on sugar-cane, presumably 
Mods repanda (F.), hundreds of small wasps emerging from the dead 
caterpillar, or the cocoon which it had been able to spin before killed by 
wasp maggots within its body. Despite the large number of wasps from 
a single caterpillar, the species is not abundant generally, judging by the 
few rearing records. 

Copidosoma sp. nov., as determined by Mr. A. B. Gahan was reared 
by Mr. Francisco Sein from the larvae of the pepper flower-bud moth, 
Gnorimoschema gudmanella (Walsingham). According to Mr. Sein, it 
is "the common and abundant parasite of the pepper flower-bud moth in 
all regions in Puerto Rico at all seasons of the year." When most in- 
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tensively engaged in rearing these caterpillars, he had a large vial full of 
these live iridescent metallic green wasps, but in searching for a place in 
which to release them, found other individuals abundant in every pepper 
field examined. 

Paralitomastix sp. nov., as determined by Mr. A. B. Gahan, was found 
by Dr. M. D. Leonard and Mr. A. S. Mills (1931-472) parasitizing over 
half of the larvae of Brachyacma palpigera (Walsingham) in dry pigeon pea 
pods and in dry crotalaria pods at every point where examinations were 
made from Rio Piedras to Cabo Rojo. 

Hunterellus hookeri Howard has possibly more unusual habits than any 
other Encyrtid wasp, for these black wasps may often be seen running 
about in the hairs of dog, just emerged from, or attempting to parasitize 
nymphal ticks. The common tick on dogs in Puerto Rico is Rhipi- 
cephalus sanguineus Latreille, and its nymphs are unquestionably the 
normal host, but Mr. Thos. H. Jones reared these wasps from Dermacentor 
nitens Neumann. First observed in Texas by Dr. W. D. Hunter and Dr. 
W. A. Hooker, and named after them by Dr. L. O. Howard, this unique 
wasp has since been found to have a much more extensive distribution, 
and its occurrence in Puerto Rico has subsequently been observed by Dr. 
H. L. Dozier and Mr. H. D. Tate. The former noted (1937-128) "in every 
case the parasites issued from the second stage (nymphal) females" and 
that usually seven to ten wasps had developed in a single njonphal tick. 
Mr. Tate found (1941-20) that over 90 percent of the tick nymphs on 
individual dogs were sometimes parasitized at Mayagtiez. Indeed, the 
wasps are often so numerous on tick -infested dogs as to be apparent to 
anyone, crawling about between the hairs on the parts of the dog's body 
where tick-infestation is greatest. Parasitized nymphs, from which the 
wasps have emerged, will sometimes be noted where the dog sleeps, of full 
size, but papery and with a small hole thru which the wasps emerged. 

Thysanidae 

The Thysanid wasps are scale insect parasites which have only six 
joints in their antennae, as compared with the Aphelinids, which have 
from five to nine ; the Encyrtids, which have eleven ; and the Pteromalids 
and Eupelmids, which have thirteen. In his "Monograph of the Signi- 
phoridae" (Proc. U. S. National Museum, 45: 189-233. Washington, 
D. C, 1913), Mr. A. A. Girault describes the first wasps of this family 
recorded from Puerto Rico, Thysanus fax, the type from San Juan, reared 
from Chrysomphalus personatus (Comstock). From the same host in- 
festing "laurel de la India" (Ficus nitida) in the plaza at Rio Piedras, Mr. 
Thos. H. Jones reared additional wasps, but none has since been found. 

Thysanus flavus (Girault) was reared by Dr. H. L. Dozier (1927-272) 
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from lignum- vitae material infested with Aleurothrixus floccosus (Maskell), 
at Aguirre. 

Thysanus nigrus (Ashmead) was reared by Dr. H. L. Dozier (1927-271) 
from Pseudococcus citri (Risso) at RIo Piedras. This is a common con- 
tinental species, "recorded," according to Dr. E. 0. Essig (1926-843), 
"on Aspidiotus perniciosus Comst. in New York and on Coccus hesperi- 
dum Linn, in California, length 5.5 mm., wholly shining black, middle and 
front of tibiae brown, tarsi white, basal half of wings infuscated." 

Thysanus bifasciatus (Ashmead), as determined by Mr. A. B. Gahan, 
was reared from Pseudococcus cilri (Risso) material at Rio Piedras by 
Mr. Francisco Sein, "most probably hyperparasitic on either Leptomastix 
dactylopii or Achrysopophagus seini" according to Dr. H. L. Dozier (1927- 
272). This wasp was originally described from St. Vincent, B. W. I_ 

Torymidae 

Torymus montserrati Cra\vford, as identified by Mr. A. B. Gahan, 
was reared by Prof. James G. Needham from galls in the seed pods of the 
primrose willow, Jussiaea angustifolia, caused by "the larva of an obscure 
little Cecidomyiid midge, Asphondylia rochae Tavares." 

Colyostichus biannulatus Mayr, as determined by Mr. C. F. W. 
Muesebeck, has been reared from fruits of Piper intercepted at Cidra by 
Mr. R. G. Oakley. 

Colyostichus logicaudatus Mayr, according to Mr. A. B. Gahan, who 
identified the material intercepted on "jagiiey" or wild fig trees (Ficus 
laevigata) at Arecibo, is a parasitic wasp, and not a carpifier. 

Idames carmae Walker females have extremely long ovipositors, and 
sometimes occur in large numbers resting on the underside of leaves 
of wild fig trees, "jagiiey" {Ficus laevigata), being so numerous as to form 
an item in the food of the lizards Anolis stratulus which inhabit the trunks 
of such trees. These wasps have repeatedly been intercepted at Arecibo, 
as determined by Mr. A. B. Gahan, who considers them probably parasitic, 
and have also been collected in the mountains between Cayey and Salinas. 

Prof. J. A. Ramos collected on Mona Island a small Avasp which Mr. A. 
B. Gahan identified as a species of Megastigmus. 

Eurytomidae 

Eurytoma ctenodactylomyii was described by Mr. A. A. Girault (Ins. 
Insc. Menstruus 4: 111. Washington, D. C., 1916) from galls in seagrape 
(Coccoloba uvifera) made by the Cecidomyiid midge, Ctenodaclylomyia 
watsoni Felt, the type material having been collected in Puerto Rico. 

Systole geniculata Foerster, as determined by Mr. A. B. Gahan, was 
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collected from the flowers of coriander at the Isabela Seed Farm in April 
1948 by Dr. Luis F. Martorell. 

Rileya megastigma Ashmead is the name given by Mr. A. B. Gahan 
to some relatively large reddish wasps reared by Prof. James G. Needham 
from galls in the seed pods of the primrose willow, Jussiaea angustifolia, 
caused by the larvae of the Cecidomyiid midge, Asphondylia rochae Tavares. 

Mr. Jos6 I. Otero noted that many of the hard little fruits of "escambr6n" 
or "tintillo" (Randia mitis) which he collected at Aibonito had their seeds 
eaten by maggots. Reared to adult, these proved to be Eurytomid 
wasps which Mr. A. B. Gahan identified as a species of Prodecatoma 
previously found on the Island of Tortola, British Virgin Islands. 






Female of Bephrala cuhensis Ashmead, the Annona Seed Eurytomid, about one 
hundred times natural size. (Drawn by L. Pierre-Noel.) 

Bephrata cubensis Ashmead, because of the injury which is caused by 
the exit of adults from infested seeds of Annonaceous fruits, is possibly the 
most conspicuous of all the Eurytomids. In leaving the seeds where 
development has taken place, each wasp excavates thru the green fruit a 
separate straight tunnel to the outside, the edges of which dry and per- 
manently harden. It is possible that this is not an endemic insect, for the 
first record in Puerto Rico was in 1925, made by Dr. H. L. Dozier on this 
one of "Two Important West Indian Seed-Infesting Chalcid Wasps" 
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(Jour. Dept. Agr. P. R., 16 (2): 103-112, fig. 5, ref. 2. San Juan, July 
1932) : on "guanabana" (Annona muricata) at Rio Piedras. The wasp is by 
no means common, the only subsequent records being of interception 
by Mr. C. G. Anderson from "corazon" (Annona reticulata) at Villalba 
in 1931, and from the same host at Yauco in 1937. 






The Campeche Seed Eupelmid, Tanaostigma haematoxyli Dozier: female above, 
about fifty times natural size; antenna of male; fully-grown larva and pupa below. 
(Drawn by L. Pierre-Noel.) 

Eupelmidae 

The wasps, formerly considered Encyrtids, but according to Mr. A. B. 
Gahan at present classified in the tribe Tanaostigmini of the family 
Eupelmidae, which Dr. H. L. Dozier found so abundant in the seed pods of 
logwood or "campeche" (Haematoxylon campechianum) in Haiti, and which 
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he described, with illustrations of larva, pupa and adult dra^vn by Mr. L. 
Pierre-Noel, as Tanaostigma haematoxyli, he subsequently found breeding 
in the same host at Mayagiiez. 

Tanaostigmodes portoricensis, described by Mr. J. C. Crawford (1913- 
247), the type from Puerto Rico, is listed by Mr. R. H. Van Zwaluwenburg 
(P. R. 1623) as having been reared from the seed pods of the "guama" 
(Inga laurina). 

Zaischnopsis sp. is the determination by Mr. A. B. Gahan of an irides- 
cent blue-green wasp which has twice been found in the mountains: 
resting on "cedro" (Cedrela mexicana) at Cayey and intercepted in an 
orange grove at Consumo, in the mountains back of Mayagiiez. 

The egg-masses of Callimantis antillarum Saussure, which are at times 
so abundant, glued to the needles of the beefwood trees around Camp 
Kofresi on Mona Island, are parasitized by small black wasps which Mr. 
A. B. Gahan identified as a new species of Anastatus. On p. 129 of his 
"Descriptions of some New Species of Chalcidoides from Cuba and Puerto 
Rico" (Memorias de la Sociedad Poey, Cubana Hist. Nat., Universidad de 
Habana, 8 (3): 125-134. Habana, 1934), Mr. Gahan includes that of 
Anastatus viridicaput, reared from Mantid eggs in Puerto Rico, collected 
Jan. 4, 1923. The wasps from Mona very definitely did not have green 
heads. Other wasps of this genus in nearby islands attack the eggs of 
various moths and bugs, but the known local species have been reared only 
from Mantid eggs. 

Eupelmus allynii French, as determined by Mr. A. B. Gahan, was 
repeatedly intercepted at Pt. Cangrejos by Mr. A. S. Mills from Pluchea 
purpurascens material. 

Eupelmus coccidivorus Gahan, as determined by Mr. C. F. W. 
Muesebeck, was reared in 1913 by Mr. Thos H. Jones from the scale insect, 
Saissetia nigra (Nietner), on cotton at Ensenada. Parasitized material of 
this scale sent to California (Anon. 1941-43) many years later was found 
to harbor an abundance of these parasites. 

Eupelmus saissetiae Silvestri is considered by Dr. H. L. Dozier (1927- 
272) as an important factor in the natural control of the black scale, Saissetia 
oleae (Bernard), in Puerto Rico. 

Prof. J. A. Ramos (1947-63) records collecting two species of Eupelmus, 
as determined by Mr. A. B. Gahan, from Mona Island. 

Lecanobius cockerellii Ashmead, the first scale insect parasite to be 
reported from Puerto Rico (Ashmead 1900-341), having been reared from 
scale insect material collected by Mr. Aug. Busck, was repeatedly noted 
by Dr. H. L. Dozier (1926-119 & 1927-272) as being possibly the most 
important factor in the natural control of the black scale, Saissetia oleae 
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(Bernard). It was also found attacking the material of Saissetia nigra 
(Nietner) sent to California (Anon. 1941-43) for release in citrus groves 
there, but we have no report on whether it was able to become established 
in California. 

Miscogasteridae 

The little wasps reared by Dr. Richard T. Cotton from pupae of the 
bean leaf -miner, Agromyza inaequalis Malloch, at first determined by Mr. 
C. F. W. Muesebeck as Cyrtogaster liqueata Ashmead, which was subse- 
quently found by Mr. A. B. Gahan to be a synonym for Halticoptera 
senea (Walker), have been repeatedly reared from flowers of the wild 
"margarita" (Bidens pilosa) intercepted at Dorado and Guayama. Ag- 
romyza caerulia Malloch and Agromyza pusilla Meigen were both reared 
from these small daisy flowers and are presumably the hosts of this para- 
sitic wasp, having been intercepted at the same time. In Prof. James 
G. Needham's popular presentation of his observations on "An Insect 
Community Lives in Flower Heads" (National Geographic Magazine, 
40 (3) : 340-356, illus. Washington, D. C, September 1946) of Bidens 
pilosa, or shepherd's needles, in Florida, the presence of one Agromyzid is 
noted, but not of its parasite. 

Lelaps spp. nov., as identified by Mr. A. B. Gahan, have repeatedly 
been intercepted : in an orange grove at Mayagiiez, in a citrus grove at 
Arecibo, on pomarrosa at Bayamon. 

Eucharidae 

The larval stage of the Eucharid wasps is passed as a parasite on ants. 
Kalapa furcata F., as determined by Mr. A. B. Gahan, was collected as an 
adult, on a guava bush at San Sebastian by Dr. Luis F. Martorell. 

Orasema smithi Howard was collected by Dr. Donald De Leon at 
Patillas as an adult resting on a "Maria" leaf. These wasps are of most 
extraordinary appearance. Illustrations of the male and female of Kalapa 
fioridana are given on p. 413 of Dr. Wm. Morton Wheeler's book on "Ants," 
and on p. 414, of the male and female of Orasema virdis. 

Perilampidae 

Reared in Puerto Rico, but presumably not released, were a few speci- 
mens of hyperparasite identified by Mr. A. B. Gahan as a species of Peri- 
lampus, probably males of Perilampus paraguayensis Girault, obtained 
from the puparia of parasites of the cotton stainers of Peru. The primary 
Dipterous parasites were Acaulona peruviana Townsend and Hyaloma 
chilensis Macquart, as was reported by Dr. Kenneth A. Bartlett under the 
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heading of "Biological Control Activities" (in Mayagiiez Station Report 
for 1942, pp. 15-17. Washington, D. C, 1943). 

Perilampus hyalinus Say, as determined by Mr. A. B. Gahan, has been 
intercepted resting on flowers at Bayamon. 

Another wasp determined by Mr. A. B. Gahan as a species of Perilampi- 
dea, reared from the puparium of the Syrphid fly, Baccha clavata F., at 
Lares, is so strikingly vari-colored and brightly iridescent as to have been 
described ("IP" 1923-60) under the name of larium Wolcott. 

Chalcididae 

Hind femora, so greatly enlarged for jumping as laterally to appear 
almost hemispherical, characterize the wasps of the genus Brachymeria. 
Slow-moving and quiet when undisturbed, the wasps are able to take 
flight with such unexpected rapidity when alarmed that they simply 
disappear. To be sure, Dr. Alex. Wetmore records finding one having 
been eaten by a martin, but it is doubtful if they often fall a prey to birds, 
and they move much too fast to be caught by a toad, or even by the most 
alert lizard. 

From Cuba, Mr. E. T. Cresson (1865-101) described two species, as 
Chalcis, noting of robusta that it was "black, very robust; face golden- 
sericeous; tegulae and legs, except coxae and posterior femora within and 
a large black spot on the outside, bright yellow; wings nearly hyaline; 
abdomen subsessile, ovate and shining; length 2|-3| lines," and of his 
incerta that "the pubescence is more silvery instead of golden," and that 
the corresponding markings are yellowish-white that are golden in robusta. 
Characteristic robusta wasps do occur in Puerto Rico, but most of the local 
golden wasps are so much more extensively black as to have been described 
as robustella Wolcott ("IP" 1923-56). Arranged according to abundance 
in Puerto Rico, Brachymeria incerta (Cresson) is clearly first, Brachymeria 
robustella (Wolcott) second, with single records only of Brach3mieria 
robusta (Cresson) and Brachymeria ovata (Say). 

The first economic record, by Mr. 0. A. Barrett (1906-23), under the 
name Chalcis annulata F., is of wasps reared from the pupae of the cotton 
leaf caterpillar, Alabama argillacea (Hiibner). This is possibly one of the 
most common hosts, from which these Chalcid wasps have repeatedly been 
reared. In very extensive outbreaks of cotton caterpillar at Camuy and 
Boqueron in 1923, all pupae collected were found to be parasitized, and 
indeed the one species Brachymeria incerta may be considered as almost 
entirely responsible for checking these outbreaks. During some years, 
liowever, Alabama does not occur at all in Puerto Rico, and to maintain 
itself, the wasp must attack other pupae, of which Mr. R. H. Van Zwalu- 
wenburg noted that of the "plumilla," Megalcpyge krugii (Dewitz) ; the 
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citrus Hesperiid, Eantis thraso (Hubner) now called Achylodes papinianus 
Poey; the canna Hesperiid, Calpodes ethlius (Cramer), and the cabbage 
butterfly, Pieris (now called Asda) monuste (L.). 

Altho these wasps are presumed to attack only caterpillars, if their se- 
lected host has previously been parasitized, the wasp maggots may develop 
within the dipterous maggots and eventually emerge from their puparia. 
Tachinid (Larvaevorid) fly Carcelia flavirostris (Van der Wulp) puparia 
have been found parasitized in this way at Cidra, over half of them from a 
mummied wooly-bear caterpillar of Ecpantheria icasia (Cramer) eventually 
producing wasps of Brachymeria ineerta, one wasp from each puparium. 

Extensive outbreaks of caterpillars seem especially susceptible to attack, 
the almost fully-grown caterpillars being parasitized, and the adult wasp 
emerging from the chrysalis or pupa. An outbreak of the comparatively 




Brachymeria ineerta (Cresson), ten times natural size. (Drawn by F. Maximilien.) 

rare Hypenid, Sudariophera fastigiata (H.S.), at Boqueron in 1923 was 
checked by these wasps, as was that of the sugar-cane looper caterpillar, 
Mods repanda (F.), at Aguadilla in 1931, and of cabbage Pierids, Ascia 
monuste (L.), from Guanica to Guayanilla in June 1937. 

From these comparatively large pupae or chrysalids, only a single 
medium-sized wasp emerges, leaving considerable of their contents unused 
and not needed for the development of the parasite. Variation in the size 
of the wasps developing in different hosts is possibly to be expected, for 
much smaller Pyralids may also serve as hosts: Psara bipunctalis (F.) on 
amaranthus; Eulepte concordalis Hubner on "roble" (Tabebuia pallida); 
and undetermined leaf-webbing species on "jagiiey," on "capa bianco" 
and on "mangle boton." Very much smaller adult wasps have been reared 
from the Cosmopterygid coconut leaf-caterpillar, Homaledra sabalella 
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(Chambers), but except in size, identical with the large wasps from larger 
hosts. Brachymeria incerla occurs not only in Cuba, Hispaniola and in all 
parts of Puerto llico, but has also been collected on Mona Island. 

The type of Brachymeria robustella (Wolcott) was reared from cocoons 
of the "plumilla," Megalopyge krugii (Dewitz), but the species was earlier 
indicated (Jones & Wolcott 1922-49) as parasitizing the pupae of the sugar- 
cane looper, Mods repanda (F.), and Mr. E. G. Smyth had noted a female 
ovipositing in a pupa on July 25th at 1 :42 P.M., from which the resulting 
wasp emerged on August 6th at 4:00 P.M. 

Dr. Gundlach lists Chalets incerta, as determined by Cresson, and notes 
Chalets robusta Cresson "de los contornos de Mayagiiez." What we recog- 
nize as the latter species was reared from a pupa of Mods repanda (F. ) at 
Boqueron in 1923. 

Brachymeria ovata (Say), as identified by Mr. C. F. W. Muesebeck, 
was reared from a pupa intercepted at Mayagiiez by Mr. A. G. Harley. 
Several other wasps of this genus, unidentified as to species, have been col- 
lected in Puerto Rico. One of the smallest of these was reared by Mr. 
Francisco Sein from one of the unidentified caterpillars which he found eat- 
ing into the base of a pineapple fruit from Cidra. 

Haltichella sp. is the determination by Mr. A. B. Gahan of a wasp reared 
by Mr. Francisco Sein from the common caterpillar, Batrachedra mathesoni 
Busck, which feeds at the base of pineapple fruit. The single wasp reared 
was from material collected at Corozal, in April 1940. 

Dr. Gundlach lists as a Smiera, Spilochalcis emarginata (F.) as "rara," 
and Drs. Dewitz and Ashmead quote his record. It has not since been 
found in Puerto Rico. 

Spilochalcis eubule, described by Mr. E. T. Cresson (1865-93) as Smiera 
Eubule Poey, MSS, and noted by him as destroying "the larva of Callidryas 
Eubule," is 4 lines long and luteous-yellow in color. The dull ferrugineous 
markings described by Mr. Cresson on the Cuban specimens are very dark 
brown on Puerto Rican individuals, and the vertex of the head is definitely 
black. Rearings have been made at Guanica and Rio Piedras in Puerto 
Rico from the same host noted by Mr. Cresson, and also at Rio Piedras 
from chrysalids of Phoebis statira eubana d 'Almeida, of which the cater- 
pillars feed on the tender leaves of "quenepa" (Melicocca bijuga). Adult 
wasps have been collected at Salinas, Guanica, Aibonito and Arecibo, as 
well as in Cuba and Hispaniola. 

Spilochalcis flavopicta (Cresson), as identified by Mr. A. B. Gahan, was 
found among the dead or dying insects resting on the window-sills of the 
cotton ginnery at Isabela in September 1945, after its interior had been 
sprayed with 5 percent DDT dissolved in kerosene. Mr. E. Courtney Fife 
(1937-7) has recorded it as a parasite of Pyroderces rileyi (Walsingham), 
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dead adults of which moth were almost as abundant as PBW moths in the 
ginnery. Dr. Gundlach considered it "comiin" when he was collecting 
here, and Drs. Dewitz and Ashmead list it as a Smiera. Mr. E. T. Cresson 
(1865-99), describing it from Cuba as a Smiera, characterizes it as "black, 
varied with pale yellowish spots and marks; wings subhyaline; abdomen 
elongate, acuminate and pointed at tip ; hind femora armed beneath with a 
row of numerous small teeth; length If -3 lines." On Mona Island, Dr. 
Luis F. Martorell collected on weeds near Camp KofresI a single specimen 
which Mr. A. B. Gahan identified as a species of Spilochalcis "very near to 
flavopicta Cresson, possibly only a variant." 

Spilochalcis femorata (F.), according to Dr. B. D. Burks, in his "Revi- 
sion of the Chalcid-Flies of the Tribe Chalcidini in America North of 
Mexico" (Proc. U. S. National Museum, 88 (3082) : 237-354, fig. 9. Wash- 
ington, D. C, 1940), "is perhaps the commonest species of this group in 
the West Indies and Central America, particularly in cultivated areas." 
In synonymy with it. Dr. Burks lists the records by Drs. Dewitz, Ashmead 
and Gundlach of the occurrence of Smiera ignea Cresson in Puerto Rico, 
as well as that of Smiera punctata F., concerning which Dr. Gundlach notes 
"las larvas de todas las especies de esta familia se crian dentro del cuerpo 
de orugas y larvas, o crysalidas y ninfas." Subsequently correctly listed 
by Mr. R. H. Van Zwaluwenburg (P. R. 49), it is presumably this species 
which Dr. Alex. Wetmore found to have been eaten by the ani. The 
lizards, Anolis pulchellus and cristatellus, are able to catch this wasp, altho 
not in large numbers. Repeatedly collected from various kinds of vegeta- 
tion in all parts of the Island, it has been reared only once, by Mr. E. G. 
Smyth at Rio Piedras, from Psara bipunctalis (F.), a Pyralid feeding on 
the leaves of the weed amaranthus. Mr. Charles E. Wilson, studying the 
"Truck-Crop Insect Pests in the Virgin Islands (Bulletin No. 4, Virgin 
Islands Agr. Expt. Station, pp. 35, fig. 24. Washington, D. C, 1923) 
records rearing this species, and also Spilochalcis vittata (Ashmead) : a 
synonym for igneoides (Kirby), not known to date from Puerto Rico, from 
Laphygma frugiperda (Abbot & Smith), and from Heliothis obsoleta (F.). 
"This common tropical and subtropical species" to quote further from Dr. 
Burks, "yellow, orange or red with variable black markings, 5.5 to 8.0 mm. 
long, is most easily recognized by its very large compound eyes, the long 
and slender antennal flagellum with the three apical segments conspicu- 
ously shorter than the basal ones, the wide and deep scrobe cavity, and the 
usually large and acute basal tooth of the metafemur." 

From coconut palm fronds infested with caterpillars of the Cosmopterygid 
moth, Homaledra sabalella (Chambers), not only were exceptionally minute 
adults of Brachym£ria incerta (Cresson) reared, as already noted, but two 
other equally small wasps were also found. These were described ("IP" 
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1923-58) under the names of Spilochalcis cocois Wolcott for the one mostly 
yellowish-green in color, and Spilochalcis homaledrae Wolcott for the one 
mostly black. The former has subsequently been intercepted in a fruitfly 
trap at Bayamon ; the latter was collected by Dr. Luis F. Martorell on the 
blossoms of "corcho" (Pisonia albida) on Mona Island, both determinations 
having been made by Mr. A. B. Gahan. 

Spilochalcis hirtifemora (Ashmead) is the correct name, according to Dr. 
Burks (1940-295) for the small, yellowish-ferrugineous wasps reared from 
the puparia of Syrphid flies, Toxomerus polygonastyla Metcalf MS, collected 
on tobacco at Caguas and described ("IP" 1923-57) as Spilochalcis syrphidis 
Wolcott. This species occurs not only in Puerto Rico, but also in Hispani- 
ola, Cuba and generally in the southern United States, having been reared 
not only from other Syrphid fly puparia, but also from Apanteles wasps. 

Spilochalcis sp. nov. is the identification by Mr. A. B. Gahan of some 
minute wasps reared from the fish-scale-like cocoons, presumed to be of 
Dryinids parasitic on Fulgorid nymphs of Ormenis spp., found on both sides 
of grapefruit leaves at Manati. In addition to these minute Chalcids, an- 
other parasite associated with this material may be a Lestrodyinini of the 
subfamily Anteoninae. 

Ceratosmicra debilis (Say) has been identified by Mr. A. B. Gahan as 
the wasp reared by Mr. Thos. H. Jones from the pupa of Oxyptilus sp. on 
"sacatrapo" (Caperonia palustris), another specimen of which Prof. J. A. 
Ramos collected on Mona Island. It is a pale yellow wasp, with variable 
markings of tan, brown and black, the females 4.5 to 5.0 mm. long, the 
males averaging 1 .0 mm. smaller. 

Euchrysia buscki Ashmead, as identified by Mr. A. B. Gahan, was col- 
lected by Dr. Donald De Leon at Guanica resting on a mahogany tree. 

Dirhinus giffardi Silvestri, a pupal parasite of the Mediterranean fruitfly, 
Ceratitis capitata (Wiedemann), originally from Nigeria in Africa but sub- 
subsequently introduced into Hawaii, was received in Puerto Rico from 
Hawaii (Mayagiiez Station Report for 1937, p. 95) and the wasps reared in 
the laboratory on housefly puparia. In succeeding years, liberations have 
been made at numerous points on the Island, but there is no record of re- 
covery in the field from local fruitfly puparia. 

Mr. A. B. Gahan has recently identified as a new species of Trigonura 
some large wasps collected at Indiera in the mountains between Lares, 
Maricao and Yauco on September 8th, 1921, which were apparently at- 
tempting to oviposit in the eggs or small larvae of the Cerambycid beetle, 
Neoclytus araeniformis Olivier, under the bark of logs of Inga vera. As 
compared with Trigonura californica Rohwer, which, according to Dr. E. 
0. Essig (1926-851), has been reared from the larvae of Chrysobothris mali 
Horn at Placerville, California, the local species, which I have named 
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Trigonuria puertoricensis n. sp., is larger, being 9.0 mm. long, and is entirely 
black except for chestnut femora, basal segments of fore and mid tarsi, and 
dark brown eyes. The propodeum is most coarsely and deeply shagreened, 
the remainder of the thorax unevenly and less shagreened, unevenly pubes- 
cent; the elongate, shining black or very dark red abdomen as long as the 
rest of the body; its basal and very pointed terminal segments each approxi- 
mately one-third its total length, the intermediate four pubescent segments 
together not quite as long. The greatly dilated posterior femora is highly 
polished (as is also the sharply delimited region opposite the basal abdomi- 
nal segment), darker at base, somewhat laterally and on the ventral margin, 
with one large and ten much smaller teeth. Eighteen females were col- 
lected originally, of which ten should be in the U. S. National Museum, and 
another was since found by Mr. Francisco Sein at Lares in December 1922, 
also on a log of Inga vera. 

PROCTOTRUPOIDEA: Calliceratidae 

Calliceras sp. and Aphanogmus sp. nov. were the determinations made 
by Mr. C. F. W. Muesebeck of the wasps which Mr. A. S. Mills obtained 
from Pluchea purpurascens material intercepted at Pt. Cangrejos. 

Diapriidae 

Ashmeadopria sp. nov., as determined by Mr. C. F. Muesebeck, is re- 
sponsible for "a parasitism of ten percent of hornfly puparia" according to 
Dr. Kenneth A. Bartlett (1939-6). This wasp was subsequently reared 
from puparia of Anastrepha mombinpraeoptans Sein, the common jobo 
fruitfly. 

Scelionidae 

Phanurus flavus, described by Mr. Alan P. Dodd as "A New Proctotry- 
poid Egg-Parasite from the West Indies (Hym.)" (Entomological News, 
25 (8): 350. Philadelphia, October 1914), was reared by Mr. Thos. H. 
Jones in April 1912, from the eggs of a Fulgorid, Ormenis, on the twigs of a 
shrub of Cordia. The females, 0.8 mm. long, are golden yellow, the eyes 
and ocelli black, and have 11-jointed antennae, while the males have 12 
jointed, filiform antennae. This is a very common parasite on the eggs 
of the various species of Ormenis, and when an outbreak of these Fulgorids 
has developed, one will often find all egg-clusters parasitized. 

Prophanurus alecto Crawford is a black Scelionid wasp which parasitizes 
the egg-clusters of the sugar-cane moth stalk-borer, Diatraea saccharalis 
{¥.). The presence of a developing light yellow wasp of Trichogramma 
minutum Riley within the egg of the moth-borer causes the egg to turn 
black within less than 48 hours, and so also does the presence of the de- 
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veloping black wasp of Prophanurus atecto. Indeed, the latter is merely a 
nuisance to the entomologist attempting to make exact field observations 
on Trichogramma. In Puerto Rico at least, its incidence is so uncertain, 
its presence normally so rare, yet when noted at all, it occurs in such large 
numbers as to quite overshadow the more or less predictable variations in 
the abundance of Trichogramma, the much more common and economically 
important parasite. "Prophanurus alecto Crawford in Puerto Rico" 
(Jour. PJc. Ent., 32 (1 ) : 152-3. Menasha, February 1939) was "first reared 
from the eggs of Diatraea saccharalis F. at Rio Piedras and Toa Baja in 
1921, and not found again on the Island until 1938. In October of that 
year it was the only parasite attacking egg-clusters of Diatraea at Isabela 




Prophanurus alecto Crawford, eighty-five times natural size. 
Wolcott.) 



(Drawn by G. N. 



(determination confirmed by Mr. C F. W. Muesebeck) and mingled with 
Trichogramma at Quebradillas and Coloso. A month later it had dis- 
appeared from the Isabela region, but was responsible for seventy or eighty 
per cent parasitism of Diatraea eggs at Guanica (and thoroly disorganizing 
the Trichogramma release experiment there), where it had never before 
been collected. By the next month it was gone at Guanica, but had ap- 
peared at Patillas and Arroyo, where it had disappeared by the next ob- 
servation. It was very abundant at Las Piedras in April 1939, and noted 
at Isabela, and again in December at Quebradillas, but has not since been 
recorded from anywhere in Puerto Rico." 

Hoploteleia sp. nov., as identified by Mr. C. F. W. Muesebeck, was 
collected by Prof. J. A. Ramos (1947-64) on Mona Island, and has been 
intercepted on leaves of "almendro" at Bayam6n. 

Telenomus sphingis Ashmead is considered by Mr. A. B. Gahan (Proc. 
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U. S. National Museum, 77 (2831) Art. 8: 1-12. Washington, D. C, 
1930) to be the correct name for the wasp parasitic on the eggs of the to- 
bacco hornworm, Phlegethontius sexta jamaicensis Butler, noted by Mr. 
W. V. Tower in his reports as Entomologist at the Mayagiiez Station in 
1907 and 1909 as Telenomus monilicomis Ashmead, identification having 
been made by Mr. J. C. Crawford. Under the latter name, this wasp was 
described from the island of St. Vincent, but the type of T. sphingis Ash- 
mead was reared from tobacco hornworm eggs at Jacksonville, Florida, 
and others have been reared from this host at Clarksville, Tenn., and from 
the Dominican Republic. It has not been reported from Cuba or Jamaica, 
and normally is not sufficiently abundant in Puerto Rico to be of much 
value in the natural control of the tobacco hornworm. 

One of the rarer parasites reared by Mr. Francisco Sein from coffee leaf- 
miner material was determined by Mr. A. B. Gahan as being another species 
of Telenomus, "near convergens Ashmead." 

Other species of Telenomus, as identified by Mr. A. G. Gahan, have been 
reared from the round woody galls on the leaves of "corcho" (Torrubia 
fragrans) at Isabela, and from the fleshy galls of Ctenodactylomyia watsoni 
Felt on the leaves of seagrape (Coccoloba uvifera) at Quebradillas. 

Telenomus flaviventris Ashmead, and a new species of Telenomus, as 
determined by Mr. C. F. W. Muesebeck, were reared by Mr. Thos. H. 
Jones from the eggs of the Fulgorid planthopper, Ormenis sp., collected on 
the leaves of sugar-cane. 

Hadronotus carinatifrons Ashmead, as identified by Mr. C. F. W. 
Muesebeck was reared by Mr. Thos H. Jones in May 1912 at Can6vanas 
from what he thought might be Coreid eggs. 

Platygastridae 

From galls on the leaves of trees of Torrubia fragrans (DumCours) 
Standley at Yabucoa, Dr. Luis F. Martorell reared numerous small black 
wasps, somewhat more than 1.0 mm. long, with brown legs and antennae, 
which Mr. C. F. W. Muesebeck identified as a species of Isostasius. As 
the other species of this genus are parasites of the larvae of gall-making 
Cecidomyiids, it is quite possible that wasps reared were hyperparasites on 
the insect actually responsible for the hypertrophy of the corcho leaves. 

Leptacis sp. nov. was the determination by C. F. W. Muesebeck of a 
wasp intercepted at San Juan resting on a canna leaf. 

Formicidae : ANTS : Cerapachyinae 

Accompanying Dr. N. L. Britton, Director of the New York Botanical 
Garden, in March 1906 to Puerto Rico and Culebra, was that already eminent 
specialist in ants: Dr. Wm. Morton Wheeler. His paper on "The Ants 
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of Porto Rico and the Virgin Islands" (Bulletin American Museum of 
Natural History, 24 (6): 117-158, pi. 2. New York, February 7, 1908) 
remained the final authority for twenty-eight years. From July 1935 to 
June 1936, Dr. M. R. Smith was resident at Mayaguez, primarily observing 
ants in the coffee groves or in pineapple fields as they affected aphids, 
mealybugs and scale insects, but also collecting in the Maricao Forest and 
elsewhere. His observations were summarized in "The Ants of Puerto 
Rico" (Jour. Agr. Univ. P. R., 20 (4) : 819-875, fig. 19, ref. 16. San Juan, 
October 1936). As it happened, however, neither of these specialists in 
ants found the rarest and most unique species occurring on the Island. 
Cerapachys (Syscia) seini, described by Dr. Wm. Mann (Jour. Washing- 
ton Acad. Sci., 21 (17): 440-1, fig. 1. Washington, D. C, October 19, 
1931), was found by Mr. Francisco Sein, while conducting researches on 
"The Sugar Cane Root Caterpillar, Perforadix sacchari, new Genus and 
Species, and other new Root Pests in Puerto Rico" (Jour. Dept. Agr. P. 
R., 16 (3) : 167-191, pi. 10. San Juan, August 1930) : the sole representa- 
tive in Puerto Rico of the subfamily Cerapachyinae. Dr. Mann thinks 
"it very probable that it is endemic to New Guinea and has been intro- 
duced into Puerto Rico in soil with sugar cane;" a suggestion which seems 
highly improbable considering that all the new varieties of sugar-cane 
brought to Puerto Rico were as cuttings from the Plant Quarantine green- 
house in Washington. Mr. Sein writes that "while digging in a moist clay 
loam, a nest of these ants was found in which an immobile and probably 
dead full-grown caterpillar of Perforadix sacchari was lying on its side, partly 
coiled, while several of the larvae of the ant were hanging from its sides 
with their mouth parts attached to its epidermis. Ant larvae are usually 
fed by the workers and this habit of directly feeding upon a caterpillar is 
extraordinary. We have been able to witness it on one occasion only. 
Cerapachys belongs to a group of primitive subterranean ants. The con- 
dition in which the ant larvae feed directly upon the dead or paralyzed 
caterpillars is apparently more primitive than the feeding of the larvae 
by the adult ants with regurgitated food." Dr. Smith did not find Cera- 
pachys seini during his stay in Puerto Rico, and apparently the original 
record is the only one of its occurrence either here or elsewhere. 

Ponerinae 

Plat5rthyrea punctata (F. Smith) is widely distributed in neotropical 
regions, the type being from the Dominican Republic. Dr. Wheeler found 
workers "running on the ground in a shady cafetal," and they have since 
been noted in a termite nest at Ciales. Dr. M. R. Smith states that the 
large black workers, so densely coated with pubescence as to appear pruinose 
or metallic, are predaceous, foraging singly on the ground or on the trunks 
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of trees. The nests are in shady coffee groves or forest, in stumps or logs, 
in colonies of only a few hundred individuals. Prof. J. A. Ramos noted 
(1947-64) a single worker on Mona Island. Collections from Puerto Rico 
are from the western end of the Island, none having been made on El 
Yunque or elsewhere in the Luquillo Mountains. 

Euponera (Trachjrmesopus) stigma (F.), found by Dr. Wheeler "in 
Culebra nesting in a rotten cactus stump," and at Utuado in "small colo- 
nies under stones and logs," has been intercepted by Mr. R. G. Oakley on 
orange leaves in the mountains back of Ponce, and by Dr. Smith at Maya- 
giiez and in the Maricao Forest at an elevation of 3,500 feet. The pre- 
daceous workers, slow of movement, are rarely seen foraging in the open, 
but the winged adults are very active. 

Ponera ergatandria Forel, found by Dr. Wheeler only at Utuado "under 
prostrate plantain stems," is noted by Dr. Smith as "capable of living in 
both very arid and moist habitats," collections by Dr. H. L. Dozier at 
Guayama, Sabana Grande and Lajas having been made from under dry 
cow dung, and by Dr. Smith at Ensenada and Mayagiiez. 

Ponera opaciceps Mayr is possibly the commonest species of the genus 
in Puerto Rico, Dr. Wheeler having made repeated collections in the coffee 
groves around Utuado and in the mountains to the south, "under stones or 
under the bark of decaying logs in damp places." He also found it on 
Culebra, and Prof. J. A. Ramos (1947-64) recently made collections on 
Mona Island. Dr. Alex. Wetmore reports it as an item in the food of the 
swallow, and three individuals were noted in three square feet of pasture 
examined at Pt. Cangrejos. Dr. H. L. Dozier collected it under cow dung 
in the xerophytic regions of Puerto Rico, some of his collections being con- 
sidered of the variety jamaicensis Aguayo by Dr. M. R. Smith, who notes 
distinguishing characters. 

Ponera trigona var. opacior Forel is reported by Dr. M. R. Smith as 
having been collected in the mountains 14 Km. east of Mayagiiez. 

Anochetus mayri Emery was found by Dr. Wheeler wherever he looked, 
from El Morro at San Juan to Monte Morales and Monte Mandios, in 
small colonies of often only a dozen individuals "common under dead leaves 
and stones in shade of the cafetals and platanals." Dr. Smith also col- 
lected these ants from the coast at Arecibo and Mayagiiez to the higher 
elevations in the Maricao Forest. He notes that "the workers, which are 
slow of movement, forage singly." They are eaten both by the grass 
lizard, AnoUs pulchellus, and by the large, dark, crested lizard, Anolis 
cristatellus, in appreciable numbers. 

Anochetus (Stenomyrmex) emarginatus testaceus Forel, noted by Dr. 
Wheeler only on Culebra Island, in the dry arroyos of Mount Resaca, 
occurs in colonies of thirty to one hundred individuals nesting under 
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stones in the shade of trees. It does occur in Puerto Rico, however, as 
Dr. Wm. Mann identified individuals intercepted in a grapefruit grove at 
Palo Seco. 

"Berraco" is the common name in Puerto Rico for the fiercely biting, 
large black ant known as Odontomachus haematoda (L. ) or its reddish brown 
and slightly smaller subspecies insularis Gu^rin-Meneville, variety rugino- 
dis Wheeler, of which winged adults often come to light. According to 
Dr. Wheeler, "this variety, which is less conunon than the typical form of 
the species, was found only in open, sunny places in the sandy soil of river 
bottoms. It is smaller than the typical haematoda, has a paler head, and 




The "Berraco," Odontomachus haematoda (L.), winged adult, five times natural 
size. (Drawn by F. Maximilien.) 

the petiole is less acuminate above, with a shorter spine." Specimens iden- 
tified by him as this variety were collected at Rio Piedras by Mr. Thos. H. 
Jones under leaf-sheaths of sugar-cane, associated with mealybugs, and 
Mr. D. L. Van Dine found it in abundance around the roots of sugar-cane 
at Guanica. It has also been found on Vieques Island on the roots of 
sugar-cane. Prof. J. A. Ramos (1947-64) found a nest of the subspecies 
insularis, as identified by Dr. M. R. Smith, in a rotten stump of "papayo" 
{Metopium toxiferum) on Mona Island, and earlier collections by Dr. 
Luis F. Martorell on Mona have been identified as the typical form from 
a nest in a rotten stump, and adults at light at Sardinera Beach. These 
ants form an appreciable item in the food of three species of lizards, and 
Dr. Alex. Wetmore found them eaten by the petchary and the mocking- 
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bird. Living in part of a comejen termite nest at Ciales, together with 
large Scarabaeid beetles, Phileurus didymus L., these aggressive ants occu- 
pied a considerable part of the nest in which live termites were their un- 
willing co-tennants. More usually, according to Dr. Smith, they live in 
well-rotted wood of logs and stumps, in nests of several hundred indi- 
viduals, and he noted that "the workers can leap several inches by closing 
their widely opened mandibles suddently, thus making a clicking sound." 
As an "Addition to the Ant Fauna of the West Indies and Central 
America" (Bull. Amer. Museum Nat. Hist., 42 (8) : 404. New York, 1920), 
Dr. Wm. Mann described from material collected by Dr. Wheeler at Monte 
Mandios, the variety notata of Odontomachus haematoda, as large as the 
typical form, but parts of the body being reddish-brown instead of black. 

Pseudomyrminae 

Pseudomyrma flavidula F. Smith was represented in Dr. Wheeler's 
collections from Puerto Rico by but a single worker at Tallaboa, but Dr. 
M. R. Smith found it at Las Marias and at Mayagiiez attending the green 
and hemispherical scales on coffee trees, and Dr. H. L. Dozier at Lajas. 
"The worker can be recognized by its narrow, elongate body, exceedingly 
large eyes, general yellow color and on the gaster the presence of a pair of 
prominent black spots near the base." 

Pseudomyrma flavidula var. delicatula Forel was the identification by 
Dr. Wm. Morton Wheeler of the little yellow biting ants which Mr. Thos. 
H. Jones found running over the badly rotted trunk of a tree near a cane 
field at Rio Piedras, and also on the leaves of the adjacent cane plants. 
By comparison with these specimens, Mr. John D. More identified others 
found on cotton at Pt. Cangrejos, on a coffee tree at San German, and 
associated with Platythyrea punctata F. Smith in an old comejen termite 
nest at Ciales. It has since been intercepted in grapefruit groves at Are- 
cibo, ManatI and Bayamon, this variety apparently being reasonably com- 
mon along the north coast. 

Myrmicinae 

Monomorium carbonarium (F. Smith), subsp. ebeninum Forel is one of 
the most common ants of the West Indies, and is possibly more abundant 
now than when Dr. Wheeler made his collections : on Culebra Island, and 
in Puerto Rico at Santurce, Vega Baja, Arecibo, Utuado, Adjuntas, Coamo 
Springs and Aibonito. He found this little black ant "common under 
stones, in Tillandsias and under bark," but otherwise gave it no excep- 
tional notice. Entomologists working in cane fields first found it nesting 
under the leaf-sheaths, and in the tunnels of the moth-borer, and repeat- 
edly noted it attending the yellow aphid of sugar-cane, Sipha flava Forbes, 
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in various parts of the Island. Most recent intensive observations were 
to show "The Ant, Monomorium carbonarium ebeninum Forel, in a new 
Role, as Predator on the Egg-Clusters of Diatraea saccharalis F., in Puerto 
Rico Cane Fields" (Jour. Agr. Univ. P. R., 21 (4) : 577-79. San Juan, 
October 1937), attacking about one-sixth of the nine thousand egg-clusters 
examined. No records are available of birds eating this little black ant, 
but it is eaten by the lizards Anolis stratulus and Anolis cristateUus. Mr. 
E. G. Smyth found it "injurious to the fruits of the roselle. Hibiscus sabda- 
riffa, by nesting in them", and it has been found nesting in a cabbage head, 
tunneling among the inner leaves, as well as nesting under cow dung, at 
Rio Piedras. Dr. M. R. Smith, collecting it at Lares, Las Marias and in 
the coffee groves back of Mayagiiez, found it attending both the green and 
hemispherical scales, the workers being exceedingly fond of honeydew. 
In a poisoning experiment conducted against the hormiguilla in a tree of 
"guama" (Inga laurina) at Mayagiiez, large numbers of hormiga brava, 
coming up from the ground to fight the hormiguilla as to who should possess 
the thallium-poisoned meat, won a phyrric victory. Enormous numbers 
of dead of both kinds of ants eventually covered the ground beneath the 
tree bearing the poisoned bait. A few months later, the empty and de- 
serted hormiguilla tunnels were found inhabited by Monomorium carbo- 
narium ebeninum. 

Monomorium destructor (Jerdon) "in its native country (India), is, 
like the rat, instrumental in disseminating the bubonic plague" according 
to Dr. Wheeler. He found only a single colony, at Tallaboa, at the base 
of an acacia tree, on the trunk of which the workers were moving in files 
up and down. Mr. R. H. Van Zwaluwenburg first collected it at Maya- 
giiez, where Dr. M. R. Smith subsequently found a colony nesting in a 
bakery. Dr. H. L. Dozier collected it at Guayama, Ponce and Sabana 
Grande. It does occur on the north coast however, or at least the lizard 
Anolis pulchellus, found it there. "Workers may be recognized by their 
yellowish color, their shining bodies, and by the fact that they are highly 
polymorphic." 

Monomorium floricola (Jerdon), noted by Dr. Wheeler as "common in 
Tillandsias, under bark scales of trees and in hollow twigs," is primarily a 
forest species, and is an item in the food of the woodpecker, according to 
Dr. Wetmore. Sometimes it inhabits the vacated cocoon of the "plumilla" 
(Megalopyge krugii Dewitz) quite the most snug and secure dwelling that 
any little ant could wish. It has been found in an empty moth-borer 
tunnel in a sugar-cane stalk, and also living in the pods of native lima beans. 
Dr. Luis F. Martorell found it nesting in a stump on Mona Island. We 
have most records of its nesting in the hollow twigs of coffee trees, at Lares, 
Penuelas, Sabana Grande and San German. Dr. M. R. Smith noted it 
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obtaining honeydew from the green and hemispherical scales on coffee at 
Mayagiiez, and carrying away dead insects. 

Monomorium pharaonis (L.), a pale yellowish ant, most often found in 
urban areas, was noted by Dr. Wheeler nesting outdoors in the ground near 
the old government house of Culebra Island, and Prof. J. A. Ramos found 
it on Uvero Beach, Mona Island. Seven individuals were found in three 
square feet of pasture at Pt. Cangrejos, when that was still country and not 
a suburban development. All other records: at San Juan, Rio Piedras, 
Arecibo and Mayagiiez, are of occurrence in houses. It is, however, an 
item in the food of the little grass lizard, Anolis pulchellus. 





Cardiocondyla emeryi C ardiocondyla venustula 

Forel. (Drawn by Wheeler. (Drawn by 

R. B. Howe.) R. B. Howe.) 

Cardiocondyla emeryi Forel, a very small light reddish brown ant, orig- 
inally described from St. Thomas, was found by Mr. August Busck on 
Vieques Island, by Dr. Wheeler on Culebra, and most recently by Prof. 
J. A. Ramos (1947-65) on Mona Island. It has been noted at many points 
in Puerto Rico, but "due to the extremely small size of the worker and its 
habit of commonly foraging alone, the species is often overlooked by the 
collector." The little grass lizard, Anolis pulchellus, did not find them too 
small to be overlooked as a source of food, and Dr. Wetmore notes this 
ant as being eaten by the woodpecker. Dr. H. L. Dozier found workers 
under dry cow dung at Sabana Grande and Lajas. 

Cardiocondyla venustula, described by Dr. Wm. Morton Wheeler (1908- 
128) from small colonies on the beach of Culebra Island, and from winged 
females emerging from a nest in a gravelly creek bottom at Coamo Springs 
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on March 23d, 1906, was subsequently collected on Mona Island by Dr. 
Frank E. Lutz, according to Dr. M. R. Smith writing on the "Ants of the 
Genus Cardiocondyla Emery in the United States" (Proc. Ent. Soc. Wash- 
ington, 46 (2): 30-41, pi. 1. Washington, D. C, February 1944) Dr. 
H. L. Dozier found workers in dry cow dung in very arid pasture areas at 
Ponce and Coamo. It is not common, altho eaten by the lizard, Anolis 
pulchellus, and by the swallow, according to Dr. Wetmore. 

Solenopsis azteca Forel, of which the variety pallida was described by 
Dr. Wm. Morton Wheeler (1908-131) from a number of workers taken 
from a small nest in a dry stream bed at Coamo Springs, has "the body and 
appendages yellow, the head with a reddish brown cloud on the vertex." 
Dr. M. R. Smith found workers and winged queens on December 13th, 
1935, just beneath the bark of stumps and logs in a coffee grove at Km. 
14 of the road east from Mayagiiez. 




The "Hormiga Brava," Solenopsis geminata (Fabricius), worker, about twenty- 
five times natural size. (Drawn by F. Sein.) 

Solenopsis corticalis Forel, originally described from St. Thomas, was 
found by Dr. Wheeler in a stem of bamboo at Utuado, by Dr. Smith in a 
coffee grove 16 Km. east of Mayaguez, and attending the pineapple mealy- 
bug in a pineapple field at Lajas. 

Solenopsis geminata (Fabricius), the all too well known "hormiga 
brava", is characterized by Dr. Wheeler as being "so prohfic, versatile 
and aggressive, and so fond of living in cultivated fields and in the neigh- 
borhood of human dwellings, that it has probably prevented many intro- 
duced species from extending their range, or even from gaining a foothold." 
"The meagerness of the native ant-fauna of Porto Rico and Culebra, may 
also, I believe," continues Dr. Wheeler, "be attributed in great measure to 
the aggressive habits of S. geminata. This ant prefers to nest in open sunny 
places and especially in sandy or loamy soil. It is much less frequent in 
shady woods or damp spots." "This ant not only stores up seeds in its 
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nests and is highly carnivorous, but it also attends aphids and coccids. 
In Culebra 1 found it visiting aphids on the leaves of the superb milk-weed, 
Calotropis procera, and in several locahties in this island and in Porto Rico 
it was seen attending coccids on the roots of grasses and on the bark of 
trees." On Mona Island, it is abundant on the trees of beefwood (Casu- 
arina equisetifolia) near Camp KofresI, attending cottony cushion scale, 
and doubtless is in part responsible for the initial abundance of this scale 
when first found on Mona. Dr. M. R. Smith notes that "although this 
ant prefers to nest in open sunny places, its nests on some occasions are 
found in lightly shaded woods. The typical nest is a mound of loose earth 
with several entrances leading into it, but the ants may nest in the soil 
beneath cow dung. Their colonies are composed of thousands of indi- 
viduals. Fertile, dealated queens are capable of starting colonies unaided." 
The mound of loose earth over the nest soon becomes packed down by 
tropical rains, so that it may remain unnoted for months, only to be re- 
newed again, or as often abandoned for a fresh mound constructed a few 
feet away. The workers move large amounts of earth in this way, and by 
comparison, the sheds they build around the cottony cushion scale on citrus 
or over the brown sugar-cane aphids, Hysteroneura setariae (Thomas), on 
young cane shoots just above the surface of the ground, or over pineapple 
mealybugs, are but minor structures. The publications by Mr. O. W. 
Barrett on "Control of the Brown Ant (Solenopsis geniinata Fabr.) in 
Orange Orchards" (Circ. No. 4, P. R. Agr. Expt. Station, pp. 3. Maya- 
guez, May 9, 1904), and by Mr. W. V. Tower on the "Control of the Brown 
Ant (Solenopsis geniinata Fabr.) and the Mealybug in Pineapple Planta- 
tions" (Circ. No. 7, P. R. Agr. Expt. Station, pp. 3. Maj^agiiez, 1908), 
indicate how important to the early citrus and pineapple growers was some 
means of control of this pest. 

The abundance of the hormiga brava is to some extent indicated by the 
fact that Dr. Alex. Wetmore found that it had been eaten by the killdeer, 
ani, tody, mango, oriole, mozambique and grasshopper sparrow. It is 
more often eaten by lizards than is any other ant, having been noted in the 
stomachs of Ameiva exsul, Anolis pulchellus, A. stratulus and A. crisiatellus. 
One hundred, twenty-two workers were found in three square feet of pasture 
at Pt. Cangrejos, altho no nest was present in the area examined. This 
sandy land near the beach was an optimum environment, typical of those 
where hormiga brava occurs in such number^ that to obtain sufficient food 
it not only eats all dead insects, and collects honeydew from aphids, mealy- 
bugs and soft scale insects, but, bypassing such intermediate agents, chews 
into the bark of young citrus trees where they have been grafted, and ob- 
tains the cell sap directly. Eggplants are attacked in the same way, and 
if not enough exudations occur on young corn leaves to satisfy the ants. 
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they stimulate their flow by biting into the tissue of the leaves. They 
carry away seeds, especially that of lettuce and tobacco, thus often neces- 
sitating the use of platform beds if any plants are to have a chance to grow. 

The aggressiveness of hormiga brava in attacking other ants has already 
been noted by Dr. Wheeler. The occupation by Monomorium carbonarium 
ebeninum of hormiguilla tunnels of which their former tennants had been 
killed by hormiga brava was noted at Mayagiiez, but in a hormiguilla- 
infested tree at Rio Piedras on which thallium-poisoned meat baits had 
been placed, the hormiguilla decisively defeated the hormiga brava in the 
contest as to which should have possession of this toxic prize. These 
exceptional instances of inter-ant warfare merely happened to be observed ; 
numerous comparable cases of contests with other ants are occurring all the 
time, but fail to be noted by the human observer. 

The reckless courage with which hormiga bravia attacks other ants is 
matched by that with which single workers unhesitatingly bite human 
beings, as is attested by the well merited name of B R A V A. Mrs. Sophie 
D. Grifhtts, of the Department of Bacteriology of the School of Tropical 
Medicine in San Juan, apparently unaware of Dr. Wheeler's note on the 
role of Monomorium destructor is disseminating the bubonic plague in India, 
implicates Solenopsis geminata as the only one of the "Ants as probable 
Agents in the Spread of Shigallia Infections" (Science, 96 (2490) : 271-2. 
Lancaster, September 18, 1942), finding that they "may carry bacteria on 
their feet from one place to another for at least 24 hours after feeding on 
or traversing infected material." 

Dr. Neal H. Weber has reported on "The Food of the Giant Toad, Bufo 
marinus (L.) in Trinidad and British Guiana with special reference to the 
Ants" (Annals Ent. Soc. America, 31 (4) : 499-503, ref . 3. Columbus, De- 
cember 1938). In Puerto Rico, the fully-grown adult toads eat ants only 
incidentally, the great bulk of their food being beetles and millipedes. The 
"zapitos" or very small adults, just transformed from the poUywog stage, 
are much too minute to swallow such large items of food, and Mr. Mario 
Perez has found that their food consists largely of mites, springtails, nym- 
phal leaf hoppers and planthoppers, just hatched caterpillars, and ants. 
Any small ant will serve, but because hormiga brava is so common, it is 
more extensively eaten than any other. Admittedly, many zapitos would 
be required to eliminate even one colony of hormiga brava, but when abun- 
dant they may be a definite factor in biological control. 

Solenopsis geminata affects man in so many ways, all of them to his 
disadvantage, that methods of control were sought by the earliest eco- 
nomic entomologists working in Puerto Rico. The crude carbolic acid 
emulsion recommended by Mr. W. V. Tower for use in the field is still 
one of the best and cheapest, altho DDT, chlordan and chlorinated cam- 
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phene gi\'e equally good results. Thallium sulfate baits are useless in the 
field, but in houses will serve to keep the ants out under ordinary condi- 
tions. Cyanogas flakes kill most of the workers in nests when applied 
directly, but do not kill the queen and workers deep in the ground, theii- 
effect being only superficial and essentially temporary. This is true, how- 
e^'er, of all chemicals so some extent, for even if the original colony is 
destroyed, other ants come in to occupy the deserted timnels, or to con- 
struct new ones in unoccupied teri'itory. The competition for land is as 
keen among ants in Puerto Rico as it is among people, and destroying the 
ants present anywhere merelj' gives an opportunit}^ for invasion by others 
shortly afterward. 

Of the numerous chemicals recently developed which are effective in 
killing ants, none acts so promptly and in such minute amounts as technical 




Sotenopsis borinquenensis Wheeler. (Drawn by R. B. Howe.) 

Hyman 118 or aldrin, quite incredible to one familiar only with the slow- 
ness and inadequacy of the crude carbolic acid emulsion. Within a few 
minutes after a pinch of the grannular powder is applied to the nest just 
broken open, the ants disappear without even attempting to bite, and they 
never reappear. 

Ordinary people have little difficulty in recognizing Solenopsis geminata 
when it bites them, but of its morphological characters, Dr. M. R. Smith 
notes that "the worker is polymorphic, highly variable in color, ranging 
from reddish brown to black, glabrous, possesses a 2-segmented antennal 
club, and has no epinotal spines." 

Solenopsis globularia (F. Smith) has workers considerably lighter in 
some parts of the body which were described and illustrated by Dr. Wm. 
Morton Wheeler (1908-131) as the variety borinquenensis, taken from 
"nests in the white sand of the sea-beaches just above high-water mark" 
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at El Morro in San Juan, and on Culebra Island. Workers of the variety 
desecheoensis, described by Dr. Wm. Mann on page 428 of "Additions 
to the Ant Fauna of the West Indies and Central America" (Bull. Amer. 
Mus. Nat. History, 42 (8) : 403-439. New York, 1920), have a jet black 
body and yellowish brown appendages, and are apparently much more 
abundant generally, or at least in the western end of the Island. Dr. H. L. 
Dozier collected them repeatedly under dry cow dung at Lajas, Ensenada, 
Guanica Lagoon and at Coamo, and Dr. M. R. Smith found them on the 
sandy beach at Mayagiiez. 

Solenopsis picea Emery has workers which are very dark and glabrous. 
This species was found only once in Puerto Rico: by Dr. Wm. Morton 
Wheeler "from a single colony nesting under the bark of a rotting log" 
at Utuado. 

Pheidole fallax jelskii Mayr, variety antillensis Forel, which Dr. Wheeler 
describes as having a "color more vivid" than that of some of the other 
varieties, he collected on Culebra Island, and in Puerto Rico from El Morro 
at San Juan to Utuado and the higher mountains. Mr. R. H. Van Zwalu- 
wenburg made the first collection from the Mayagiiez region, where sub- 
sequently Dr. M. R. Smith found it one of the most common of ants, its 
range extending as high as 3,000 feet in the Maricao Forest. Dr. H. L. 
Dozier made repeated obsei'vations on it under dry cow dung in the more 
xerophytic parts of the Island. Its workers attack other insects many times 
their own size, having been observed to attack and kill a live and apparently 
normal changa, Scapteriscus vicinus Scudder, and a large and powerful 
female Scoliid wasp, Campsomeris dorsata Fabricius. "Their food is largely 
flesh" states Dr. Smith, "and so strongly does this predominate that the 
ants have a distinctly fecal odor. I have noted the workers on several 
occasions attending the green and hemispherical scales (on coffee), and 
the aphid, Pentalonia nigronervosa Cockerell, on bananas, thus indicating 
that the diet of this ant is not entirely flesh. The nest is easily recognized 
by the peculiar elongate, slit-shaped entrance holes." Of a colony at Rio 
Piedras, Mr. E. G. Smyth noted that the entrance was "usually more than 
an inch across in one direction and less than quarter of an inch in the other ; 
the earth is carried so far from the burrow that there is no semblance of an 
ant-hill. A number of the ants were found dragging a live cutworm (Feltia 
annexa) towards their burrow, the large-headed soldiers giving invaluable 
assistance in this work, and they have been observed more than once bodily 
dragging the still living larvae of Pieris monuste and Melanchroia cephise 
from their food plants and carrying them to their nests." Dr. Wetmore 
found that this ant had been eaten by the mockingbird, thrush and mozam- 
bique, and Mr. A. H. Madden found it in the stomach of the Surinam toad, 
Bufo marinus. It is eaten by four species of lizards: AnoUs pulchellus, 
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A. krugii, A. stratulus and A. cristatellus. It has been found that this ant 
"harbors the intermediate or cystic stage of the tapeworms of the Raillien- 
tina group in the chicken," according to the 1938 Report of the Experiment 
Station at Mayagiiez. 

Pheidole flavens Roger subspecies exigua Mayr, redescribed by Dr. 
Wheeler (1908-134) from three females and numerous soldiers and workers 
from colonies under stones and logs in the open woods and cafetals of 
Utuado and the higher mountains to the south, was found by Dr. Smith 
only in coffee groves between Maricao and Mayagiiez. Mr. J. D. More 
identified specimens collected at Cayey on Inga vera as being this species. 





Pheidole subarmata horinquenensis 

Wheeler: soldier. 

(Drawn by R. 

B. Howe.) 



Pheidole moerens Wheeler: 

soldier. (Drawn by 

R. B. Howe.) 



Of the suljspccies sculptior Forel, Dr. Wheeler found only a single soldier 
at Coamo Springs, but Dr. Smith observed colonies in rotten stumps in 
coffee groves, and on the sandy soil of the beach at Mayaguez, beneath a 
coconut husk. 

Pheidole moerens was described by Dr. Wheeler (1918-136) from numer- 
ous specimens taken under stones and prostrate plantain trunks in the 
woods and cafetals of the Utuado region and the higher mountains to the 
south. It also occurs on Culebra Island, and Prof. J. A. Ramos found it 
on Mona Island, "under stones at the base of the cliffs." Despite these 
records, it would appear to be primarily a mountainous species, found most 
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often in coffee groves and in virgin forest as high as 3,000 feet, Dr. Smith 
having collected it in the Maricao Forest. 

Pheidole megacephala (F.), a cosmopolitan, imported species, lives 
mostly in urban environments, and has been noted at Rio Piedras in suc- 
cessful combat with Solenopsis geminata, for a time at least extending its 
colonies and hunting range where hormiga brava had previously been firmly 
established. Dr. Wheeler notes that "the most careful search failed to 
reveal the presence of Ph. megacephala in Culebra, but in the little island 
of Culebrita, less than a mile to the eastward, it is in full possession to the 
exclusion of every other ant. Here I found it everywhere : in the masonry 
walls of the lighthouse on the highest point on the island, under stones and 
logs throughout the thickets and in crater nests on the beaches of the forami- 
niferous sand down to the high water mark. It is probable that it had 





Pheidole subarmata horinquenensis Pheidole moerens 

Wheeler: worker. Wheeler: worker. 

(Drawn by R. B. (Drawn by R. 

Howe.) B. Howe.) 

been prevented by Solenopsis from gaining a foothold in Culebra, for I can 
hardly believe that winged females of Pheidole have been unable to cross 
the narrow channel \vhi(;h separates the two islands. In Porto Rico, Ph. 
megacephala is so sporadic in its occurrence as to suggest either that it has 
been introduced at several widely separated points and has been unable to 
spread, or that it has been exterminated over a large portion of its range 
by the fire-ant." Dr. Wheeler identified specimens collected at Rio 
Piedras by Mr. Thos. H. Jones, who found them attending mealybugs on 
sugar-cane in 1912, and the large and vigorous colony noted in the yard of 
a house opposite the Plaza del Mercado in 1921 was apparently extending 
its range at that time, but no recent collection has been made at Rio 
Piedras. Dr. Smith's observations are based on a single colony in his back 
yard at Mayagiiez, and interceptions have been made in ginger roots at 
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San Juan; attending aphids on lima beans at Lolza, and at Arecibo with 
no data as to environment. Certainly Dr. Wheeler's prediction as to the 
losing fight it was waging against hormiga brava was correct, if one may 
judge by the scarcity of recent records of its presence in Puerto Rico. 

Pheidole subarmata Mayr, of which Dr. Wheeler (1908-133) described 
the "dark chestnut brown" variety boriquenensis from Puerto Rico, illus- 
trating soldier and worker, occurs Avith "only a few soldiers and workers in 
a colony, in sandy, sunny places like roads and creek bottoms." It is a 
rather common species, which Dr. M. R. Smith (1936-844) found nesting 
in both clay and sandy soils, attending the green and hemispherical scales, 
and the aphid Pentalonia nigronervosa Cockerell on plantains. Dr. H. L. 
Dozier found soldiers and worker? common in cow dung. Mr. A. H. Madden 
noted them feeding on the eggs and nymphs of the changa, Scapteriscus 
vicinus Scudder, and eaten by the Surinam toad. They are also caught 
by the crested lizard, a'nd Dr. Wetmore found then eaten by the grass- 
hopper sparrow. 

Crematogaster steinheili Forel, listed by Dr. Wheeler as Crematogaster 
victima F. Smith, variety steinheili Forel, is stated by him to be "common; 
nesting in Tillandsias, under bark or in the hollow twigs of various trees," 
but none of his collections: at Coamo Springs, Vega Baja and Aibonito in 
Puerto Rico, and on Culebra Island, was from the xerophytic part of the 
Island where this ant is really abundant. It is distinctively characterized 
by a brownish, heart-shaped abdomen, sharply pointed at the apex, which 
it elevates almost vertically when running about, with the remainder of the 
ant light yellowish in color. Most of our records are of occurrence on the 
south coast: repeatedly under the bark of lignum-vitae or "guayacan" 
{Guaiacum officinale), the ants arranged about the margin of the bark- 
scale with their heads out; under loose bark of mahogany (Swietenia 
mahagoni) at Guayama ; nesting in stump at Ponce ; attending mealybugs 
on wild croton at Yauco; attending Crypticerya rosae Riley and Howard 
on lignum-vitae at Guanica and attending the soft scale, Coccus hesperidum 
L., on papaya leaves {Carica papaya) at Guanica. This particular soft 
scale seems to be preferred by these ants, for they have also been noted 
attending it on papaya leaves at Luquillo and at Rio Piedras. In all 
cases when attending soft scales or mealybugs carton nests had been built 
by the ants, comparable to those reported by Dr. Wheeler on Culebra 
over unspecified species of coccids on both surfaces of the large shining 
leaves of the "moral" tree, Cordia sulcata (= C. macrophylla) . Dr. Smith 
"found the ants in some of the driest areas of the Island, at Ensenada, 
Guanica and Lajas, as well as some of the most moist: at San German and 
Mayagiiez, hence am led to conclude that it is a highly adaptable species." 
He found it attending the aphid Aphis gossypii Glover, and the mealybugs 
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Pseudococcus nipae (Maskell) and P. brevipes (Cockerell). In the more 
humid parts of the Island, it has been observed attending the aphid 
Toxoptera aurantii Fonscolombe on water-shoots of "mamey" {Mammea 
americana) at Isabela Grove, Pt. Salinas; nesting in dead coffee twigs 
between Guayama and Jajome Alto; abundant on "jagiiey" (Ficus lae- 
vigata) at Maunabo; abundant on cotton at Villalba; and nesting in empty 
cocoon of the "plumilla," Megalopyge krugii (Dewitz), in citrus tree at 
Fajardo. 




Macromischa isahellae Wheeler. 
(Drawn b.v R. B. Howe.) 




Macromischa alhispina 
Wheeler. (Drawn 
1)3' R. J5. Howe.) 



Macromischa isabellae, described by Dr. Wm. M. Wheeler (1908-138) 
from type material collected at an elevation of 3,000 feet, at the summits 
of Monte Morales and Monte Mandios, from colonies under the roots of an 
epiphytic orchid and in a hollow twig, he took "great pleasure in dedicating 
this, the most beautiful of Porto Rican ants, to Mrs. Elizabeth G. Britton." 
Subsequent collections have been made at Indiera, between Yauco and 
Maricao, on coffee and coffee shade trees, and nesting in an old stump. Its 
workers have hairs which are "snow-white, sparse and erect; mandibles, 
antennae, head, coxae, femora and gaster blue black; the first gastric seg- 
ment with a brilliant satiny reflection, visible only in certain lights ; thorax, 
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petiole, post-petiole and trochanters dull orange red; tips of mandibles, 
tibiae, tarsi and two elliptical spots at the base of the first gastric segment, 
honey yellow." Dr. M. R. Smith found typical specimens at Las Mesas, 
near Mayaguez, at an elevation of only 800 feet. From workers in the 
Maricao Forest, characterized by the "absence of epinotal spines," he 
. described (1936-847) the subspecies mutica. 

Macromischa albispina, described by Dr. Wheeler (1908-139) from 
Culebra Island, is almost entirely blue-black in color with white epinotal 
spines. The type material was of "thirty workers and a single female, 
(which) represented a single colony found nesting in a small cavity in the 
ground in the shade of a thicket." It does not occur in Puerto Rico and 
no interested person has since visited Culebra to look for it. 

Macromischa albispina pallipes Wheeler, mentioned by Dr. Wm. Mann 
(1920-424) as a variety of albispina, but since raised to subspecific status 
by Dr. Wheeler, occurs only on Mona Island, and was most recently col- 
lected there by Prof. J. A. Ramos. Its legs, antennal scapes and mandibles 
are yellowish white. 

Rogeria curvipubens Emery, as identified by Dr. M. R. Smith, was found 
by him at Ensenada. It is a shiall, dark reddish-brown ant, originally 
described from St. Thomas. 

Tetramorixim guineense (F.), of which numerous workers were observed 
by Dr. Wheeler eating the ripe and broken fruit of papaya on Monte Resaca 
on Culebra Island, was soon after found in Puerto Rico by Mr. D. L. Van 
Dine in moth-borer tunnels in sugar-cane at Yabucoa. Dr. H. L. Dozier 
collected it on cow dung at Humacao and Hatillo, and Dr. M. R. Smith 
found it on the Station grounds at Mayaguez and at near-by Mam Beach. 
Twice it has been intercepted in houses in San Juan, and Prof. J. A. Ramos 
found in on Mona Island. 

Tetramorium lucayanum Wheeler, as identified by Dr. M. R. Smith, 
was found by him in an old stump in a coffee grove near Mayaguez and on 
the floor of a barn on the Station grounds. It is a shining black ant, 
originally described from the Bahamas. 

Tetramorium simillimum (F. Smith), a very small yellow ant, was found 
by Dr. Wheeler on Culebra "nesting under stones and logs on the beach," 
and in Puerto Rico only at Coamo Springs in the creek bottom. It has 
since been intercepted at San Juan, and the lizard, Anolis pulchellus, has 
collected it for food at Rio Piedras. It is possibly more abundant in the 
western end of the Island, for Dr. M. R. Smith reports numerous collec- 
tions by himself, and by Dr. H. L. Dozier under cow dung. 

Wasmaimia auropunctata (Roger), the "albayalde," has a sting which 
is more painful and decidedly more lasting, for most people, than that of 
any other tropical ant. Dr. Wheeler, recording the occurrence of this ant 
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on Culebra Island, and in Puerto Rico from El Morro at San Juan to the 
tops of the mountains, and especially in the coffee groves at Utuado and 
Adjuntas, makes no mention of this, its most obvious characteristic. Be- 
cause this little yellow ant is so small, and because it is so slow to anger, 
it gets under the clothes of coffee pickers unnoted, and bites the tenderest 
and least exposed parts of the human anatomy. Not only do the peones 
refuse to pick coffee where these ants are known to be abundant, but they 
will not even attempt to enter such areas, which, in effect, are abandoned 
to the "albayalde." Mr. R. H. Van Zwaluwenburg reports the albayalde 
as killing out and displacing colonies of hormiguilla in coffee. Its workers 
are slow and deliberate in their movements, and, like soldiers going up to 
the front, proceed at widely spaced intervals along the coffee stems. This 
is not from fear, or danger of attack, for no coffee picker will knowingly 




The "Albayalde," Wasmannia aurupunctata (Roger). (Drawn by R. B. Howe.) 

disturb them, if their presence is observed in time. However, the typical 
coffee grove-inhabiting birds readily eat them. Dr. Wetmore reporting 
them in the stomachs of the swift, the swallow, the oven-bird and the parula 
warbler. All six species of lizards of the genus Anolis eat them in con- 
siderable abundance. Altho the albayalde is thought of as being char- 
acteristically of coffee groves, actually it is present in all the more humid 
parts of Puerto Rico, and five individuals were found in three square feet 
of sandy pasture near the beach at Pt. Cangrejos^ Dr. Luis F. Martorell 
found them on the ground near Camp KofresI on Mona Island. The early 
entomologists specializing on sugar-cane found the albayalde repeatedly 
attending mealybugs on sugar-cane, and the yellow aphid, Sipha flava 
Forbes. Mr. J. D. More found this ant entering small holes in the buds of 
sugar-cane. In the coffee groves, the albayalde, formerly attending only 
mealybugs and the aphid, Toxoptera aurantii Fonscolombe, greatly favored 
the rapid multiplication and spread of the green scale, Coccus viridis 
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(Greene), when that pest first appeared in Puerto Rico. The cottony 
cushion scale, Icerya purchasi Maskell, was promptly adopted by the al- 
bayalde for its especial care on citrus trees, when it was accidentally intro- 
duced. Indeed, from the standpoint of man, the albayalde has nothing to 
recommend it, but until recently no method of control gave promise of any 
value, and it is yet to be demonstrated on a field scale that DDT or chlor- 
dan or aldrin will be as effective as small scale tests indicate. 

Strumigenys eggersi Emery, originally described from St. Thomas, was 
not found in Puerto Rico by Dr. Wheeler, but Dr. M. R. Smith reports 
"a dealated queen beneath a rock in the Maricao Insular Forest at an 
altitude of 3,000 feet" and the discovery by Mr J. W. Balock of a colony 
of about thirty individuals under cow dung in a pasture at Juana Diaz. 





Strumigenys rogeri Emery. 
(Drawn by R. B. Howe.) 



Strumigenys obscurivenlris 

Wheeler. (Drawn by 

R. B. Howe.) 



Strumigenys rogeri Emery, originally described from St. Thomas, Dr. 
Wheeler discovered in colonies nesting under stones in the dry stream bed 
at Coamo Springs. It is possibly the most abundant of the genus in Puerto 
Rico: a little yellow ant with large head and prominent mandibles. Dr. 
Alex. Wetmore found it eaten by the mozambique, and presumably it was 
this species which was found eaten by the crested lizard. Dr. M. R. Smith 
notes colonies at Arecibo and Mayagiiez, in stream beds and in coffee 
groves. 

Strumigenys louisianae Roger, of which Dr. Wheeler described (1908- 
145) the Puerto Rican variety under the name of obscuriventris, with 
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"the gaster, except at the base, dark brown or black, and the ferruginous 
tint of the body in general darker," is a continental species from the Gulf 
Coast states, with very elongate mandibles. Dr. Wheeler found a few 
isolated individuals at Utuado under prostrate plantain trunks and several 
colonies in the dry stream bed at Coamo Springs. Dr. M. R. Smith noted 
colonies nesting in soil beneath stones at Mayagiiez and at Ensenada. 

Of Trichoscapa membranifera subspecies simillima (Emery), as deter- 
mined by Dr. M. R. Smith, a single worker was collected under dry cow 
dung at Lajas by Dr. H. L. Dozier. 

Quadristruma emmae (Emery), originally described from St. Thomas, 
was found by Dr. M. R. Smith in small numbers in Puerto Rico: two 
workers at Ensenada and a single individual at Arecibo. 





Mycocepurus smithi (Forel). 
(Drawn by R. B. Howe.) 



Mycetophylax brittoni 

Wheeler. (Drawn by 

R. B. Howe.) 



Mycetophylax brittoni, described as Myrmicocrypta by Dr. Wheeler as 
one of "The Fungus-Gro\ving Ants of North America" (Bull. Amer. Mus. 
Nat. History, 23 (31): 669-807, fig. 31, pi. 5. New York, September 30, 
1907) from numerous opaque, black workers with yellowish mandibles 
collected by him in Santurce, has not since been found. 

Cyphomyrmex rimosus (Spinola), subspecies minutus Mayr, collected 
by Dr. Wheeler on Culebra, and in Puerto Rico from Arecibo on the coast 
to the crest of the highest mountains, is comparatively common in all parts 
of the Island. It was first noted under cow dung at Rio Piedras by Mr. 
Thos. H. Jones, and subsequently by Dr. H. L. Dozier at Hatillo and San 
German, but its small colonies occur more often under rotted stumps and 
logs. Dr. Smith notes that "the workers of this ant, because of its small 
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size and resemblance in color to the soil, is not always easy to see, and fur- 
thermore the ants have the habit of feigning death. Their food consists of 
yellowish, pear-shaped bodies of fungus." 

Mycocepurus smithi (Forel), of which Dr. Wheeler (1907-718) described 
the variety borinquenensis from specimens collected at Vega Baja, Arecibo, 
Utuado and Monte Mandios, was observed in the western end of the Island 
by Dr. Smith. As the lizards Anolis pulchellus and Anolis stratulus were 
found to have eaten this ant in appreciable numbers, it is possibly much 
more abundant than the few collections by entomologists would indicate. 

Trachymyrmex jamaicensis (Andre) was found by Dr. Wheeler on 
Culebra Island, and Prof. J. A. Ramos (1947-66) collected it on Mona 
Island. Both it and the preceding species were formerly considered to be 




Alia sexdens (Linnaeus), the Fungus-Growing or "Parasol" Ant of South America, 
twice natural size. (After Wolcott.) 

of the genus Atta, but their former sub-generic names have now been raised 
to generic status. In Trinidad and Cuba, destructive species of fungus- 
growing or "parasol" ants do enormous damage in defoliating citrus, cacao, 
mango and other economic trees, but no comparable species of Atta exists 
in Puerto Rico. 

Dolichoderinae 

Tapinoma melanocephalum (F.), most intimately and unfavorably 
known to the householders of Puerto Rico as a stinking little ant called 
"albaricoque," not only has a black head, as is indicated by the scientific 
name, but also a black thorax. The gaster is whitish. Other ants invade 
houses now and then, and can be repelled with the thallium baits, but 
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the ubiquitous albaricoque is irrepressible. It is continually drowning 
itself by the dozen in water bottles, with an island of its corpses forming on 
the water film, ever increasing in size if undisturbed, for the ants never 
seem to learn how to avoid being drowned. Most fortunately, the aerosol 
pyrethrum and DDT sprays not only kill the ants immediately, but usually 
are effective in preventing the return of their comrades for some time at 
least. Dr. Wheeler mentions their "nesting under stones and under the 
bark of trees" on Culebra, and at Ponce, Tallaboa, Utuado and Arecibo in 
Puerto Rico. At the present time the ant is common in all urban areas, 
much less often occurring out in the country, and hardly at all in virgin 
forests. In the three square feet of pasture area examined at Pt. Cangre- 
jos, seventy-four individuals were found. Prof. J. A. Ramos found the 
albaricoque nesting in a rotten stump of Coccoloba laurifolia on Mona 
Island. Dr. Smith notes their attending the pineapple mealybug and the 
green scale on coffee, but they are more often seen carrying away dead in- 
sects, or attacking helpless, inactive stages, such as pupae. Albaricoque 
has been noted eaten by the lizards Anolis evermanni, A. pulchellus and 
A. cristatellus. 

Tapinoma littorale Wheeler, originally described from the beaches of the 
Bahamas and southern Florida, is a singularly inappropriate name for this 
ant in Puerto Rico, which Dr. Wheeler found only at Monte Morales and 
Monte Mandios at an altitude of 3,000 feet, nesting in hollow twigs and 
bushes. This is indeed its true habitat, for Dr. H. L. Dozier made collec- 
tions at Dona Juana, and Dr. M. R. Smith in the Maricao Forest, at 
Maricao, and between Maricao and Mayagiiez. It has been intercepted 
at Aguas Buenas, but the lizards Anolis pulchellus and Anolis cristatellus, 
mostly from the Rio Piedras region, were found to have eaten this little 
pale yellow ant. 

Iridomyrmex melleus, which Dr. Wm. Morton Wheeler described (1908- 
151) as one of the most common of the arboreal ants in the mountains of 
Puerto Rico, "is distinguished by its slender, graceful appearance and the 
general honey-yellow colored body" according to Dr. Smith. The carton 
nests, which Dr. Wheeler figures and describes, are built of "earth mixed 
with vegetable debris on the underside of the huge reniform leaves of the 
'ortegon' {Coccoloba rugosa) in the angles formed by the thick veins with 
the leaf -membrane." "As they contained brood as well as the ants, they 
can not be regarded as aphis sheds." Such nests have been repeatedly 
noted on coffee trees, in the dead hollow twigs of which the ants also nest, 
or in the bark at the crotch, or between crossing limbs. 

Don Francisco Frontera Monrroig, of Bo. Indiera Baja of Maricao, 
claims that this apparently inoffensive ant actually does drive out the 
hormiguilla (Myrmelachisla ramulorum) from its tunnels and occupy the 
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tunnels itself. If this does occur, it does not happen often enough to be 
of much importance in the control of hormiguilla. 

At Rio Piedras and at Aibonito, colonies have been found in the empty 
cocoons of the "plumilla," Megalopyge krugii (Dewitz), and Dr. Luis F. 
Martorell has observed colonies in dry twigs of "galan del monte" (Cestrum 
laurifolium) at Aibonito. Dr. M. R. Smith found the workers attending 
mealybugs on Tillandsias, the green and hemispherical scales and the 
aphid, Toxoptera aurantii Fonscolombe, on coffee. These ants have been 
found in the stomachs of the lizards Anolis pulchellus and Anolis stratulus. 
A variety of this ant described by Dr. Wheeler (1908-153) as fuscescens 
has "the body and appendages fuscous, the gaster black, the mandibles 
yellow and the tarsi whitish." The type material was from Monte Morales 
and Monte Mandios. Dr. Smith found this variety in the Maricao Forest 
in the axils of the leaf-sheaths of the sierra palm, Euterpe globosa. 





Iridoinyrmex melleus Wheeler. (Drawn by 
R. B. Howe.) 



Iridoinyrmex melleus Wheeler. 
(Drawn by R. B. Howe.) 



Dorymyrmex pyramicus (Roger) variety niger Pergande, a medium- 
sized black ant having "a sharp and pointed conical elevation on the 
epinotum" is common, according to Dr. Wheeler, "in sandy and sunny 
places in nearly all the localities visited in Porto Rico, but could not be 
found on Culebra." On Mona Island, Dr. Luis F. Martorell found it 
nesting in a stump and attending the cottony cushion scales on the beef- 
wood {Casuarina equisetifolia) trees near Camp Kofresi. Since its collec- 
tion by Dr. Wheeler at Vega Baja no other record occurs of its existence in 
the eastern end of Puerto Rico, not even the lizards being able to find it, 
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nor did Dr. Smith note it at Mayagiiez, his records being from San German 
southward. In January 1923, workers were found in abundance on cotton 
growing at Boqueron. 

Formicinae 

Brach3miyrmex heeri Forel, originally described from St. Thomas, was 
found by Dr. Wheeler at Santurce and Utuado in Puerto Rico, as well as 
on Culebra. Mr. R. H. Van Zwaluwenburg first noted it at Mayagiiez, 
and Dr. Smith also found it there and in several near-by localities and up 
into the Maricao Forest, attending mealybugs on pineapples and on coffee 
shade trees, as well as all the aphids and fleshy scales occurring on coffee. 
It is not at all common in the eastern end of the Island, but the lizards 
Anolis pulchellus and Anolis cristatellus from the Rio Piedras region found 
some to eat. 

Brachymyrmex heeri var. obscurior Forel, "a darker form, with very 
similar but apparently more epigaeic habits," according to Dr. Wheeler, 
is locally much more abundant. Mr. Thos. H. Jones found it attending 
the yellow aphid of sugar-cane, Sipha flava Forbes, at Rio Piedras, and 
Dr. Smith gives a long list of aphids, scale insects and mealybugs from 
which it has been observed to obtain honeydew. "I have actually seen 
workers of this species with apparently uninjured and healthy pineapple 
mealybugs in their mouths" he states. 

Paratrechina longicomis (Latreille), formerly in the genus Prenolepis 
(Nylanderia), the "hormiga loca" or crazy ant, a shining, intensely black 
species with long antennae and legs, is an imported ant found mostly in 
urban areas. Dr. Wheeler noted it "very common in houses, gardens and 
fields" in Culebra, and everywhere in Puerto Rico except in the highest 
mountains. "The slender, long-legged Prenolepis longicomis shoots about 
like an arrow over the rocks and pavements, so that one seems to see only 
whirling black lines crossing one another on the ground." He must have 
been thinking of an arrow which constantly changes its direction of flight, 
to accurately describe the progress of these ants, which arrive by speedy 
indirection. When thallium acetate was being mixed with meat for hormi- 
guilla poisoning experiments, the file of crazy ants across the laboratory 
pavement quickly discovered the meat, and gorged themselves so that their 
gasters were like distended globular balloons, lined with black chitinized 
stripes. They died by thousands, but were promptly replaced by other 
thousands, whenever additional fresh meat bait was being prepared, the 
colony seeming to suffer no appreciable loss in population despite the ob- 
vious and known mortalities. Mr. H. K. Plank, conducting "DDT In- 
vestigations" (Mayagiiez Station Report for 1946, p. 32) found them effec- 
tively controlled by 5% DDT in kerosene, but their place promptly occu- 
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pied by other species of ants. One of the earliest records (1910) of this ant 
was at Caguas, where it was a most annoying pest in digging up and re- 
moving tobacco seeds from the seed-beds. More often, however, it lives 
on sandy beaches, especially under the older fronds of coconut palms. 
Only four individuals were noted in the three square feet of sandy pasture 
examined at Pt. Cangrejos, but on the beach at Mameyes they are enor- 
mously abundant, attending mealybugs and Orthezia insignis Browne on 
"cariaquillo" (Lantana camara). On the beach at Mona Island around 
Camp Kofresi, they had become established while the camps were in- 
habited, but it remains to be seen how long they will survive now that the 
Island has been so nearly deserted by man. In reality, they do not in- 
variably and directly depend on his presence for food, as Dr. Smith states 
that "they are known to attend the cotton aphid {Aphis gossypii), the 
green scale {Coccus viridis) and the pineapple mealybug {Pseudococcus 
brevipes)," and in a cane field they have been observed attacking a cater- 
pillar of Perichares phocion (F.), that was attempting to pupate. Dr. 
Wetmore reports no bird eating them, but they are eaten by the lizards 
Anolis pulchellus, A. stratulus and A . cristatellus. 

Paratrechina (Nylanderia) fulva (Mayr) was first noted in Puerto Rico 
by Mr. D. L. Van Dine, attending mealybugs on sugar-cane at Humacao. 
It is definitely not common, as the only subsequent collections were by 
Mr. L. Courtney Fife, who found it attending aphids on cotton, and by 
Dr. M. R. Smith, attending mealybugs on pineapples at Arecibo. 

Dr. M. R. Smith (1936-868) described "four workers collected from the 
soil beneath a stone in a rather dense wood at Km. 14 east of Mayagiiez" 
as Prenolepis (Nylanderia) microps, a strictly subterranean species of 
pale color and with extremely small eyes. 

Paratrechina (Nylanderia) steinheili (Forel) is another rare species, of 
which Dr. Wheeler found but two workers, at Santurce and at Adjuntas. 
Dr. Smith found small colonies of these reddish-brown ants in the Maricao 
Forest, as well as at Mayagiiez and Lajas. 

Paratrechina (Nylanderia) vividula (Nylander) was found by Dr. Wheeler 
on Culebra and in the mountains of Puerto Rico, and small yellow workers 
from a nest in the stem of a banana at Maricao were determined as this 
species by Dr. Wm. Mann. By comparison, Mr. J. D. More identified 
others on coffee and on coffee shade trees at Utuado. 

Camponotus ustus Forel is a large yellow ant which Dr. Wheeler found 
nesting in the ground under a block of beach-worn coral on Culebra Island, 
and in Puerto Rico in the hollow twigs of seagrape {Coccoloba uvifera) 
at El Morro in San Juan, and of other trees at Utuado and M onte Mandios. 
Dr. Smith found it at Ensenada in the dead branch of a tree ; at Mayagiiez 
in stumps, posts and dead branches of trees, and in the Maricao Forest. 
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It has also been collected in an old stump at Utuado; in dead twigs of 
Inga vera at Utuado and at Ciales ; in an old stump at San Sebastian ; in 
coffee at Lares; in "cenizo" tree (Tetrazygia elaeagnoides) at Vega Baja; 
in hollow twigs of "abeyuelo" (Colubrina ferruginosa) and "aceitillo" 
{Zanthoxylum flavum) at Guajataca; and at both Isabela, Quebradillas 
and Ciales under the loose bark of "tortugo amarillo" (Sideroxylon foetidis- 
simum). From a large stump used as a fencepost along the Manati-Ciales 
road, with a big comejen nest on top, when sprayed with 5% DDT in 
kerosene, these ants came running out of the numerous entrances of their 
previously unsuspected nest so rapidly that they fell to the ground. Ap- 
parently their foraging workers go out only at night, for in a wooden house 
at Rio Piedras, many were noted each night running about, altho all kept 
safely hidden in the daytime. The very pale winged females collected at 
the base of a rotten stump on El Yunque in June 1935 were identified by 
Dr. Smith only as to genus. 

Camponotus sexguttatus (F.) is more slender and darker in color, and 
apparently occurs but rarely in the western end of Puerto Rico. Dr. 
Wheeler found it on Culebra Island in hollow twigs of seagrape (Coccoloba 
uvijera), and of the material from El Morro, San Juan, he illustrates the 
carton diaphragm over the opening in the seagrape twig. The earliest 
collection in Puerto Rico was made by Mr. Aug. Busck at Fajardo. The 
dark colored workers with reddish heads were noted by Mr. Francisco 
Sein at Naguabo in rotten posts of "bayahonda" (Prosopis juliflora) im- 
ported less than three years previously from the Dominican Republic. 
Mr. H. K. Plank found "a colony nesting inside the dried fruits of the 
Frescora trees" at Loiza Aldea, and Mr. J. Sepiilveda found a colony 
nesting in the rotten roots of a mango tree at Mayagiiez. The workers 
which Dr. Wheeler noted at Coamo Springs were on flowers of "bejuco de 
corrales" (Serjania polyphylla) . 

Myrmelachista ramulonxm, described by Dr. Wm. Morton Wheeler 
(1908-155) as a new subspecies of ambigua Forel from St. Vincent, is the 
"hormiguilla" : the only ant of economic importance of all the endemic 
ants of Puerto Rico. A larger and more robust subspecies: fortior, the 
type from Mona Island, others from Puerto Rico, was subsequently de- 
scribed by him on p. 189 of "Neotropical Ants collected by Dr. Elizabeth 
Skwarra and Others" (Bull. Mus. Comp. Zool., Harvard, 77 (5) : 157-240, 
fig. 6. Cambridge, 1934). The workers are "glabrous and shining, yel- 
lowish red ; gaster black ; head black behind shading into red on its anterior 
third; antennae and legs yellow." In life, the head and gaster appear 
blue-black, and the ants will at once be recognized by their slow and 
deliberate but purposeful and inevitable movements, as their files move 
slowly up and down the trunks of coffee and coffee shade trees in fine 
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weather. During wet weather the ants stay in their tunnels inside the 
live twigs and branches of the trees, and in the swollen galls which develop 
on infested coffee trees where the branches come out from the main trunk. 
Safe within their tunnels they attend the mealybug Pseudococcus citri 
(Risso), and a formless pink soft scale, which, so far as we know, occurs 
only in hormiguilla tunnels. So devoid of character is this scale that, 
despite repeated submission to specialists in Coccidae, it was not named 
until 1922. The correct name for this distended pink "cow" of the hormi- 
guilla is Cryptostigma secretus (Morrison), occurring, like the hormiguilla 
itself only in Puerto Rico. Injury by loss of sap caused by the mealybugs 
and soft scales attended by the hormiguilla is quitejminor by comparison 
with the direct injury which the ants cause by boring in live twigs and 
inducing the knotty galls which form on the stems of the coffee trees : an 





/ 

The "Hormiguilla," Myrmelachista ramu- The "Hormigmlla,," Myrmelachtsta ramu- 

lorum Wheeler. (Drawn by R. B. lorum Wheeler. (Drawn by R. B. 
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injury directly reflected in greatly decreased yields of coffee berries in the 
most heavily infested groves. Shade trees are full of dead branches, which 
keep continually dropping, even when there is not a breath of wind. Even 
the branches which are still alive are greatly weakened, as indeed is the 
entire coffee tree, which is easily broken off when the berries are being 
picked. Dr. Wheeler's types were collected in seagrape (Coccoloba uvifera) 
on the beach of Culebra Island, and at Arecibo, and additional colonies 
have been noted in this tree at Loiza and Dorado, and on the Island of St. 
Thomas, high in the hills. Dr. Wheeler also found the hormiguilla at 
Utuado in "ucar" {Bucida huceras), which he calls "torchuelo": a unique 
record and all the more surprising when one considers how many coffee 
trees and coffee shade trees in the Utuado region must have been infested 
at the time he was in Puerto Rico. The "guama" (Inga laurina), and the 
"guaba" {Inga vera), both commonly used as shade trees for coffee in 



INSECTS OF PUERTO RICO: FORMICIDAE 837 

Puerto Rico, are possibly most often and most heavily infested with the 
hormiguilla, but mango, orange, "pomarrosa" {Eugenia jambos) , "jobillo" 
(Spondias purpurea), and "tulipan" or African tulip tree (Spathodea 
campanulaia) , present in the coffee groves, also serve as hosts. Colonies 
have been found in hollow twigs and empty burrows of the caterpillars of 
Agathodes designalis Guenee in the shoots of the "bucare" {Erythrina 
berteroana) at Arecibo, and in crevices in the bark of Erythrina poeppigiana 
at Aibonito, by Dr. Luis F. Martorell. The trees of Triplaris cumingiana 
on the Station grounds at Rio Piedras are infested, the ants living under 
the loose bark scales, but no other trees nearby are known to be infested. 
In the countries where this is a common endemic, because it so often har- 
bors ants, it is called "hormiguero" (Costa Rica), "palo hormiguero" 
(Panama), or "bois fourmi" (French Guiana) and "formigueira" (Brasil), 
the species of ant harbored, however, in none of these countries being the 
hormiguilla of Puerto Rico. Under the loose bark scales of "tortugo 
amarillo" {Sideroxylon foetidissimum) at Isabela, large colonies exist. 
The twin jagiiey tree (Ficus stahlii), close beside the road between Manati 
and Ciales, is heavily infested, and because of ready availability, has been 
the scene of innumerable experiments in attempts to control. Possibly 
the most obvious direct injury to any tree caused by the hormiguilla is to 
be seen on some "pomarrosa" trees, besides the road between Lares and 
Adjuntas, of which all the new shoots are killed before they become as 
much as a foot long, but remain attached with dry, shriveled leaves. On 
coffee and guama trees at an elevation of 2,700 feet in the Maricao Forest, 
infestations of hormiguilla were as serious as lower in the commercial 
groves. Experiments conducted by Mr. R. H. Van Zwaluwenburg, when 
he was Entomologist at the Mayagiiez Station, in the use of shade trees 
for coffee which would not become infested with the hormiguilla, indicated 
that bananas do not harbor the ant, but can be used only for small trees 
as temporary shade. Everj^ large tree suitable for coffee shade, eventually 
became infested. 

Of natural enemies, the hormiguilla has very few, Dr. Alex. Wetmore 
finding these ants only in the stomachs of the woodpecker. The grass 
lizard, Anolis pulchellus, and all arboreal lizards eat the hormiguilla, which 
indeed constituted 12 per cent of the total food of Anolis stratulus. As 
many of these lizards were collected on or near trees infested with the 
ants, it is possible that the results are somewhat affected by this accident 
of collection. Yet to try to find the exceptional areas in the western end 
of the Island where coffee groves are not infested would also give a dis- 
torted picture of the normal food habits of these arboreal lizards. 

Until the most recent past, extensive experiments in the use of more 
direct methods of chemical control have been only very partially success- 
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fill. The basis of all experiments has been an observation made in the 
coffee groves at Lares of the ants feeding on dead spiders and insects, and 
even on bird dung. The honeydew obtained from their mealybugs and 
soft scale insects is by no means a balanced diet, and they crave proteins. 
Bits of meat or cheese are soon covered with ants, and it was thought that 
it might be possible to kill them by poisoned meat baits. Of the numerous 
poisons tried, thallium acetate was the most successful, but altho Hamburg 
steak mixed with water-soluble compounds of thallium had no effect on 
the bark of the jagiiey tree at Ciales, it proved to be very toxic to coffee 
and coffee shade trees. The fumes of cyanide mixed with meat overpower 
the ants so rapidly that they fall from the tree, and soon after recover, but 
when the meat is modeled into a little shelf, it becomes covered with their 
dead bodies. Unpoisoned meat placed over an open container for cyanide- 
is even more attractive, but the containers fill with water, as well as with 
dead ants, and in a test run for a month with daily replacement of the bait, 
the number of ants on the tree showed no apparent diminution. All of 
these methods are moderately effective, but none is commercially practical. 

As soon as adequate supplies of DDT were available after the end of 
World War II, preliminary experiments were made in spraying this new 
chemical on hormiguilla-infested trees. Small-scale preliminary tests 
showed that applied as a 5% solution in kerosene, it was very effective in 
killing the ants. The trunk of the jagiiey tree at Ciales was completely 
cleared of hormiguilla at the first spraying, and none started to return 
for over six months. The upper, unsprayed part of the tree was still 
full of ants, however, but none even attempted to descend to the ground 
along their runways on the outside of the trunk. Testing 5% DDT in 
kerosene on mango and orange trees in coffee groves, all ants were killed 
on the parts of the tree sprayed, and none invaded these parts of the 
trees. When applications were made on coffee and coffee shade trees, the 
5% DDT in kerosene was equally effective in killing the ants, but it 
proved toxic to the young leaves and shoots of the coffee trees. When 
DDT dust was used it had no apparent effect on the ants, and spraying 
with a water suspension of DDT, altho partially effective in killing the 
ants, and entirely non-toxic to the tenderest leaves and shoots, has only a 
very temporary effect in keeping the ants from returning to the sprayed 
areas. 

Tests with a 1% water suspension of aldrin (Hyman 118) show that this 
newer chemical is as toxic as DDT to the ants, its residual effect lasts for 
months, and it is not injurious to even the tenderest foliage. Dilutions of 
one-half and one-quarter percent will kill hormiguilla, but the residual 
effect is quite temporary, and it is not to be recommended. Airplane applica- 
tion during the dry winter months to all hormiguilla-infested groves of 1% 
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aldrin should greatly aid in the rehabilitation of the local coffee industry by 
eliminating a most serious insect pest, not present in other coffee-producing 
countries. 

SPHECOIDEA: Crabronidae 

Ectemnius craesus (Lepeletier) is a little black and yellow wasp, first 
collected in Puerto Rico by Dr. Gundlach, who noted of his specimens: 
"Los ejemplares de Puerto Rico difieren en algo del tipo cubano — en el 
color de la pubescencia." Actually the pubescence is barety perceptible, 
the wasps appearing bright and shiny black, with yellow pronotum, yellow 
dorsal band posteriorly on the scutel and on the metanotum, one on the 
median and the post-terminal segments of the abdomen, and the legs yel- 
low. Two adults emerged from a tunnel in a rotten log at Rio Piedras, and 
one has been collected at Guayama. Mr. E. G. Smyth has specimens 
from Mona Island, but none has been found there since. 

Ectemnius mayeri, described as a Crabro by Dr. Hermann Dewitz (1881- 
201) from specimens collected by Dr. Gundlach "en los contornos 
de Mayagiiez," has not since been found. 

Cerceris krugii, described by Dr. Hermann Dewitz (1881-201) and 
named for the German consul at Mayagiiez, occurs, according to Dr. 
Gundlach "en varias localidades", but has not since been collected any- 
where in Puerto Rico, altho Dr. Alex. Wctmore found the remains of a 
wasp identified as a species of Cerceris among the stomach contents of a 
Jamaican vireo. 

Cerceris margaretella, included by Mr. S A. Rohwer in his "Descrip- 
tions of New Species of Hymenoptera" (Proc. U. S. National Museum, 
49 (2105) : 205-249. Washington, D. C, July 16, 1915), the type material, 
three males collected by Dr. C. W. Hooker at Mayagiiez, is close to Cres- 
son's Cerceris festiva from Cuba, but may be distinguished by the "dif- 
ferent colored antennae and the yellow propodeal enclosure." The Cuban 
species is "black, feebly punctured; face, collar, tegulae, spot beneath 
wings, scutellum, a longitudinal spot on each side of the metathorax, four 
anterior legs, basal two-thirds of hind tibiae and apex of the four basal 
segments of the abdomen, yellow." 

Psen (Mimesa) modesta Rohwer (1915-244) is an endemic, entirely 
black wasp, except for pallid tarsi and silvery pile on some parts of the 
body, the "wings dusky hyaline, iridescent; veination dark brown." 
The types were three males from Maj^agiiez, "no collector given." It has 
not since been found in Puerto Rico. Malloch (1933) places it in the sub- 
genus Mimumesa. 

Trachypus gerstaeckeri Dewitz (1881-202), of which the type was 
collected by Dr. Gundlach at Mayaguez, has not since been found. 



840 JOURNAL OF AGRICULTURE OF UNIVERSITY OF PUERTO RICO 

Nyssonidae 

Nysson (Brachystegus) basinifus Rohwer (1915-247) is a black wasp 
with dense pubescence on the body, only the posterior legs rufous, de- 
scribed from a single female collected by Dr. C. W. Hooker at Mayaguez. 
It has not since been found. 

Hoplisus (Hoplisoides) scitulus (Cresson) was the determination given 
by Mr. S. A. Rohwer to Mr. Thos. H. Jones of a wasp which he collected 
emerging from a tunnel in the sandy bank of the railroad to Trujillo Alto. 
This black wasp, extensively spotted with yellow, originally described 
from Cuba in the genus Harpactus, was first collected in Puerto Rico by 
Dr. Gundlach. It has since been intercepted on mulberry tree at Arecibo. 
It is characterized by "the large yellow spots on the matathorax." 

A wasp collected on Mona Island by Prof, J. A. Ramos (1947-67) has 
been identified by Dr. H. K. Townes as a species of Trypoxylon. 

Sphecidae (Larridae) 

Priononyx thomae (F.) is a large, slender, black wasp, with elongate 
black petiole, bright chestnut-red gaster, with its face, top of pronotum 
and mesonotum laterally densely covered with light golden pubescence. 
Its color pattern almost exactly parallels that of the introduced changa 
parasite, Larra americana (Saussure), and when observations were being 
made on the dispersion of the latter in Puerto Rico, Priononyx thomae was 
often noted on the flowers of "botoncillo" (Borreria verticillata) in the 
regions to which Larra had not, at the time, penetrated : Fajardo, Luquillo, 
Mameyes, Laguna San Jose, Dorado, and all along the north coast close 
to the beach, to Quebradillas, Isabela and Aguada. It has repeatedly been 
collected on the airport of Mona Island, where it is possibly more abundant 
than anywhere in Puerto Rico. A dead adult was found in a salt-pool 
at Guanica, and interceptions have been made at Ponce, Santa Isabel and 
Salinas. A female carrying a grasshopper larger than herself was noted 
at Isabela. At Naguabo, one digging in a ditch in a cane field was ob- 
served to make a hole larger than herself in a few minutes. On the same 
scale, a man with tools would require the better part of a day to make as 
large a hole. This wasp is listed by Drs. Gundlach and Stahl, and Dr. 
Wetmore found it eaten by the kingbird. 

Ammobia ichneumonea (Linn.), variety aurifiua (Perty), under the 
names of Sphex croesus F. and Sphex aurijlua Perty was listed from Puerto 
Rico by Drs. Gundlach and Stahl, and as a Sceliphron by Ashmead. It is 
one of the largest wasps to be found on the Island : black with long golden 
pubescence, the basal half of the gaster and the legs being bright yellowish 
brown. Altho at times found near the coast, it is much more characteristic 
of the higher moimtains : in the Luquillo and Maricao Forests, and of the 
higher coffee groves, at Lares, Las Marias and Orocovis. 
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Ammobia singularis (F. Smith) is considerably smaller and more common 
along the coast, having been noted repeatedly on the flowers of Borreria 
verticiUata and Hyptis atrorubens when determining the spread of Larra 
americana in the humid regions where the changa is abundant. It has 
been intercepted at Guanica and Salinas, and occurs on Mona Island. 
Mr. Thos. H. Jones at Rio Piedras found a grasshopper, Conocephalus 
fasciatum DeG., in the burrow of this wasp. It was not listed by Drs. 
Gundlach or Stahl, the earliest record for Puerto Rico being in Mr. R. H. 
Van Zwaluwenburg's list (P. R. 93) as C Morion dubitata Cresson. "From 
a study of the specimens from various localities" made by Miss Grace A. 
Sandhouse, "it is evident that these are conspecific, but the synonymy has 
not been published." 




Sceliphron assimile Dahlbom (from Haiti). 
)y F. Maximilien.) 



Three times natural size. (Drawn 



Sceliphron caementarium (Drury) is the most "thread-waisted" and 
slender of the large mud-dauber wasps. It is apparently a recent intro- 
duction from continental America, as Drs. Stahl and Gundlach have 
no record of its occurrence here. Mostly black or very dark brown in 
color, with extremely long and slender legs and abdominal petiole, it was 
first noted in Puerto Rico on the walls of a house in Santurce in September 
1924, by Mr. Jose I. Otero, who found its nests, made mostly of sand, 
35mm. long and 12mm. wide, provisioned wath at least three kinds of 
spiders. Subsequently, females have been found building nests, invariably 
provisioned with spiders, at Bayamon, at ManatI under a nearly hori- 
zontal coconut palm, and at Aibonito in the concavities of a big rock. 
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They have been intercepted at San Juan and on crotalaria flowers at 
Manati, noted in 1937 at Villalba on a guava bush, and on corn plants at 
Mayagiiez in the same year. 

Tachysphex sp. was the identification by Miss Grace A. Sandhouse of 
a wasp intercepted at San Juan. 

Dr. Gundlach listed five species of Larrada from Puerto Rico, and Drs. 
Stahl and Dewitz, four, or which two : fuliginosa Dahlberg and luteipennis 
Cresson have not since been found in Puerto Rico. Subsequently called 
Nologonidea, and at present Motes, these all black wasps, with short whitish 
pubescence or bloom, wings yellow or hyaline with iridescent reflections, 
no abdominal petiole, are characterized by a transverse ridge on the front 
below the anterior ocellus. 

Motes ignipennis (Smith) is apparently the more common species, hav- 
ing been repeatedly noted on the flowers of "botoncillo" {Borreria ver- 
iicillata) at numerous points along the north coast, and intercepted on 
crotalaria flowers at Barceloneta and Vega Baja. In cane fields it has 
been collected at Coloso and Guanica, and Mr. R. H. Van Zwaluwenburg 
lists it (P. R. 71) from Mayagiiez. It was very abundant on the flowers 
of Heliotropiwm indicum at the airport on Vieques Island, and Dr. Luis F. 
Martorell noted it on "fresa" bushes {Rubus rosaefolius) in the mountains 
above Cayey. 

Motes trifasciatus (Smith), listed as a Larrada by Ashmead from Puerto 
Rico as well as by Drs. Gundlach, Stahl, and Dewitz, has also been deter- 
inined from specimens collected in fruitfly traps as Leptolarra. Intercep- 
tions have been made from flowers of grapefruit at Manati and Naguabo. 
The specimens collected by Prof. J. A. Ramos on Mona Island were iden- 
tified by Dr. H. K. Townes as "like" this species. 

Mr. S. A. Rohwer identified as Nologonidea vinulenta (Cresson) the 
black wasps which Mr. E. G. Smyth collected on Mona Island in 1913, 
and Dr. H. K. Townes as "like" this species those which Prof. J. A. Ramos 
collected there more recently. It is listed as a Larrada by Dr. Gundlach 
from Puerto Rico, and has been intercepted on grapefruit flowers at Bar- 
celoneta. 

Tachytes insularis Cresson, a plain black wasp with clear, transparent 
wings, extensive silvery bloom, especially on the legs, and a much hairier 
front, with no transverse ridge or raised inner margin of the eyes, was 
listed by Dr. Gundlach as "rara," but innumerable recent collections 
would indicate that it is only more wary: too swift of movement to be 
caught without a net. Miss Grace A. Sandhouse states (in correspondence) 
that "from a study of the specimens of the genus from Puerto Rico it 
appears that a single species is involved, and, according to the material in 
the collection, the name should be insularis Cr., rather than argentipes 
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Sm. However, the types would have to be seen to verify this." This 
black wasp has been noted in large numbers on the flowers of Heliotropium 
indicum on Vieques Island, and observed innumerable times on the flowers 
of "botoncillo" (Borreria verticillata) near the beach along the north coast 
of Puerto Rico. It has been intercepted on crotalaria flowers at Arecibo 
and Barceloneta, on mango flowers at Mayagiiez and on young corn plants 
at Aguadilla. First collected on Mona Island in 1913 by Mr. E. G. Smyth, 
it has repeatedly been seen since on the ground at the airport. Noted 
resting on guava bushes at Sabana Grande, this appears to be its nearest 
approach to the xerophytic regions of Puerto Rico, but it also is not well 
adapted to a very humid environment, for it has been found by Mr. Ovidio 
Garcia killed by an entomogenous fungus resting on the leaf of a forest 





The Host of Larra americana (Saussurc) : the Puerto Hican Mole-Oricket or 
"Changa," Scapteriscus vicinus Scudder. One and one-half times natural size. 
(After Barrett.) 

tree at Rio Abajo Plantation, at an elevation of 1,200 feet above sea-level 
at Arecibo. This fungus was identified by Miss Vera K. Charles as Cordy- 
ceps sphecocephala (Klotzsch) Massee. It had produced a curved stipe 
growing out of the apex of the abdomen of the wasp, several time the length 
of the dead insect. At the end of the stipe was a pointed fruiting head. 

Dr. Francis X. Williams in recording his "Studies in Tropical Wasps— 
Their Hosts and Associates" (Entomological Series Bulletin No. 19, 
Hawaiian Sugar Planters' Association Experiment Station, pp. 179, fig. 16, 
pi. 33. Honolulu, January 1928), gave the first intimation of effective 
parasitization of the Puerto Rican changa. His beautifully accurate draw- 
ings (pi. V, p. 43) and extensive observations on the habits and abundance 
of this parasite at Belem, Para do Brasil, greatly simplified the initiation of 
the project of "The Introduction into Puerto Rico of Larra americana 
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Saussure, a specific Parasite of the 'Changa' or Puerto Rican Mole- 
Cricket, Scapteriscus vicinus Scudder" (Jour. Agr. Univ. P. R., 22 (2) : 
193-218, fig. 4, ref. 16. San Juan, April 1938) in February 1936. What 
Dr. Williams probably never imagined was that the "Presence of Host 
Keeps Parasites alive in Captivity" (Science, 87 (2259) : 352. New York, 
April 15, 1938), and that accompanying the live wasps with freshly para- 
sitized changas, each in a separate can inside the container with the wasps, 
permitted 83.7% of the wasps to reach Puerto Rico alive and vigorous, 
as compared with a mortality of over nine-tenths of the wasps when they 
were sent from Belem unaccompanied by live hosts. The live changas, 
each bearing an egg of the parasite on the softest and most delicate part 
of the underside of its body, just behind the first pair of legs, were released, 
together with the live wasps, at six different points. "The Establishment 
in Puerto Rico of Larra americana Saussure" (Jour. Ec. Ent., 34 (1): 
53-6, ref. 8. Menasha, April 1941) was already assured by January 1939 
at two points: (1) to the south of Laguna San Jose, near Rio Piedras, and 
(2) at Maleza Farm between Isabela and Aguadilla, now Punta Borinquen 
Air Base of the U. S. Army. A third point of later establishment was near 
Laguna Tortuguero at Vega Baja, from which three localities it has spread 
by natural dispersion so that by 1946 its presence was definitely established 
from Mayaguez on the west coast, north to Aguada and Aguadilla, all 
along the north coast and around the northeastern corner of the Island 
and south to Humacao Playa and inland to the municipality of Humacao 
itself. 

The female of Larra americana (Saussure) is a large black wasp with 
golden pubescence, no petiole but shining bright chestnut gaster, consid- 
erably exceeding in size and brilliance the comparatively small and dull 
male. In the Amazon region, the Guianas, Venezuela and in Puerto 
Rico, the adults frequent the flowers only of Borreria verticillata (L.) 
Meyer and Hyptis atrorubens Poit., the common name for both species in 
Puerto Rico being "botoncillo." At Belem, the females have a very def- 
inite daily cycle during the months before and after the rainy season, 
searching for changas early in the morning, and only frequenting flowers 
from 10 o'clock to midday, most abundantly just before the heavy daily 
rainfall which normally occurs shortly after noon. Rarely are they to be 
seen on flowers in the afternoon, and practically never on flowers when the 
sun is obscured by a cloud. In the brightest and most intense sunshine, 
they promptly observe the advance of the collector, and prove to be most 
diSicult to catch, changing their position so that both eyes are towards the 
intruder, and taking flight at the first movement of the net. In Puerto 
Rico, they prove to be noticeably less wild, and, with a less definite daily 
cycle of rainfall, may be observed in the early afternoon, but only on the 
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same flowers which they frequent on the continent. So far as we know, 
the female wasps attack only Scaptericus vicinus Scudder, being obligate 
parasites on that one species : the Puerto Rican changa. 

Changas may most readily be found when heavy rainfall has saturated 
the soil with water, forcing them to burrow close to the surface, and, at 
times, to run clumsily about on top of the soil, where they can be most 
readily pounced upon by the female wasp. "These Para Larra," as ob- 
served by Dr. Williams (1928-47), "sting their victims in a systematic 




Female of Larra americana (Saussure), aljout six times natural size. (Drawn by 
F. Sein.) 



manner : first, one or more stings are administered in the center between 
the third and second pair of legs, then between the second and first pair, 
and here perhaps most time is employed, and finally, beneath on the mouth 
parts or cheeks " As soon as the bluntly crescentic egg is laid, the wasp 
promptly ceases to be interested in the changa which she has just para- 
sitized, which is usually able to stagger off, unless attacked meanwhile by 



846 JOURNAL OF AGRICULTURE OF UNIVERSITY OF PUERTO RICO 

another wasp. In captivity and in nature, the wasps fight fiercely over 
possession of a changa, so that to obtain least stung mole-crickets with 
but a single parasite egg, it was customary to remove the changa with a 
single wasp from the general cage, and place them in a large glass vial 
until oviposition was completed. "Oviposition varied from one to three 
per day, and the intervals were usually considerable. One might con- 
clude," continues Dr. Williams, "that not more than one or two ripe eggs 
are to be found at one time in her ovaries." The egg, pink at first, be- 
comes somewhat swollen and dull grey in color as it approaches hatching, 
on the fourth or fifth day. The maggot grows with surprising rapidity, 
eventually sucking the changa skin clean and dry before start^ig to secrete 
the dark viscous liquid which sticks grains of sand together to form a cocoon 
within which to pupate. Dr. Williams found that "the entire life cycle 
in some cases occupied as much as 65 days, although about 50 days is 
perhaps a better average. All the wasps issued in the morning and mated 
readily in captivity." In Puerto Rico, Larra appears to have become well 
adjusted to local conditions, and at times is the most abundant large 
Hymenopterous insect to be seen on botoncillo flowers, not even excepting 
honey bees. To date, it has spread mostly along the coast, in most favor- 
able environments, and it remains to be seen if it will eventually disperse 
into the tobacco-producing regions of the interior where its activities will 
be economically most valuable. 

Bembicidae 

Bembix ciliata Fabricius, which Dr. Gundlach noted "vive en las playas," 
was also collected by Dr. Stahl and is listed by Dewitz and Ashmead. In 
more recent times, specimens thus identified by Mr. S. A. Rohwer were 
found by Mr. Thos. H. Jones quite abundant in a very dry pasture at 
Hda. Florida, Santa Isabel, and a single subsequent collection has been 
made at Guayanilla. "The exact identity of Fabricius' ciliata is unknown." 

Bembix muscicapa Handlirsch was the identification by Miss Grace 
A. Sandhouse of the wasps intercepted by Mr. R. G. Oakley on flowers 
at Salinas : the only record of this species from Puerto Rico. 

Bembex regularis Cresson, presumably a MS name, was listed by Dr. 
Stahl. 

A single specimen of what Miss Grace A. Sandhouse identified as Bicyrtes 
spinosa (F.) was collected by Dr^ Iaus F. Martorell on the weeds at Sardi- 
nero Beach, Mona Island. 

Stictia signata (L.), listed by Ledru irom Puerto Rico in 1797 as a 
Bembex, and subsequently by Drs. Stahl and Dewitz, is twice as large as 
any of the above, and much more abundant. As Monedula, Dr. Gundlach 
noted it as "comiin en terrenos arenosos, cavando alli hoyos con mucha 
prontitud. Apenas se le ve posarse, pues vuela prontamente como juge- 
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teando un individuo con otro " Dr. Stuart T. Danforth, in describing 
the environment of the "Birds of the Cartagena Lagoon" (Jour. Dept. 
Agr. P. R., 10 (1): 1-136, fig. 45, ref. 41. San Juan, January 1926), 
tells of these wasps catching flies, and living in holes in the clayey soil 
around the margin of the lagoon. He had specimens from Cartagena 
Lagoon, and also from Yauco, Juncos and Mayagiiez, for this wasp is 
locally abundant all around the coast of Puerto Rico, as well as on Mona 
Island. Dr. Luis F. Martorell noted it at Playa de Pajaros, Uvero, Rancho 
Grande, Sardinero and in the forest of the interior of Mona Island. Pre- 
sumably catching flies, he records it "flying over' cow dung, and over rotten 
papaya fruits and over food in putrefaction, and, at times, very annoying 
to people, sometimes two or three of these wasps buzzing about a person." 




Sliriia signala (L.), Ilireo times n.atural .size. (Drawn by F. Maximilien.) 

To provision their nests in the soil, usually sandy, where their young are 
reared, they catch flies of all kinds. Often this means house flies, attracted 
to molasses, but they also have been noted bothering horses which were 
being bitten by the Tabanid flies, Chrysops variegata (DeGeer), being much 
more disturbing to the horses than the flies that were sucking their blood. 
The wasps also come to flowers, having been intercepted on crotalaria 
flowers at Arecibo and on "icaco" (Chrysobalanus icaco) flowers at Dorado, 
but they rarely come to those of botoncillo, despite the abundance of this 
weed in the sandy areas frequented by the wasps. 

Microbembex monodonta (Say) is a much smaller species with an ex- 
tensive continental distribution, but in Puerto Rico found mostly in the 
western end of the Island. It has been collected on botoncillo blossoms at 
Vega Baja, and has repeatedly been intercepted on sandy beaches near 
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San Juan and in a pepper field at Loiza. "It is 8-14 mm. long," according 
to Dr. E. 0. Essig (1926-876), "black, the abdomen wholly yellow or with 
1 to 5 black bands, the wings often infumated It nests in sandy places 
and makes a single burrow which is provisioned with dead insects which 
are gathered on the sands, and does not follow the general practise of cap- 
turing live prey and paralyzing it in order to provide a fresh supply of 
food for the young. The nests are not provisioned until the eggs hatch, 
after which new stores are brought over a period of several days." 

VESPOIDEA: Bethylidae 

Goniozus platynotae Ashmead, a small, shining black wasp, 3.0 mm. 
long, with mandibles, antennae and legs honey-yellow in color, found as 
far north as New England, has been identified by Mr. C. F. W. Muesebeck 
as a parasite reared by Dr. Luis F. Martorell from caterpillars of the 
bucare stem-borer, Agathodes designalis Guen^e, at Cayey. The parasitic 
grubs, when fully-grown, spin four or five cocoons together in a fold in 
the leaf. This wasp may be more abundant than is suspected, for adults 
have been intercepted at Guayama. 




Larvae of Parasierola prob. cellularis (Say), feeding on caterpillar of Fundella 
pellucens Zeller. Fifteen times natural size. (Drawn by G. N. Wolcott.) 

Parasierola nigrifemur (Ashmead), as determined by Mr. C. F. W. Muese- 
beck, has been reared from a caterpillar of Pyroderces stigmatophora 
(Walsingham), at Isabela. Five opalescent rounded maggots on one host 
in an old cotton boll attained full growth in a few days, and spun brownish 
cocoons underneath the empty caterpillar skin, from which the black, 
ant -like adults emerged a week later. This, or a very similar species, has 
been reared from pink bollworm larvae at Mayagiiez, and also from larvae 
of Kearfootia. Among the dead insects collected from the cotton ginnery 
at Isabela, after its interior had been sprayed with 5% DDT in kerosene, 
was one specimen of this genus. The continental species, Parasierola 
cellularis (Say), or on every near, according to Mr. A. B. Gahan, was reared 
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from the larva of Fundella pellucens Zeller, one of the Hma bean pod-borers, 
at Isabela. 

Dr. Donald De Leon reared from the stems of Derris eliptica infested 
with Cerambycid or Bostrychid larvae at Rio Piedras, a wasp which was 
identified as a species of Plastanoxus. 

Dryinidae 

"A Dryinid Parasite attacking Baldulus maidis in Puerto Rico" (Jour. 
Agr. Univ. P. R., 22 (4): 497. Rio Piedras, October 1938) which Dr. 
Kenneth A. Bartlett found at Mayaguez, was identified as a new species 
of Gonatopus by Mr. C. F. W. Muesebeck. The same identification by 
Mr. Muesebeck was of wasps reared from cocoons on cane leaves at Rio 
Piedras by Mr. Thos. H. Jones in 1912, and most recently Prof. J. A. 
Ramos (1947-64) found a Gonatopus on Mona Island. 

Fish scale-like cocoons on grapefruit leaves accompanying heavy in- 
festations of Ormenis infuscata Stal at ManatI in 1933 had emerged from 
them three species of wasps, one of which Mr. A. B. Gahan identified as a 
new species of Spilochalcis, but the one which Mr. C. F. W. Muesebeck 
thought to be an undoubted primary parasite on the Fulgorid he identified 
as "? gen. nov., sp. nov. Lestrodryinini, subfamily Anteoninae." 

Scoliidae: White Grub Parasites 

Before the giant Surinam toad, Bufo marinus (L.), had been introduced 
into Puerto Rico, and white grubs were the major pest of every agricultural 
crop, the habits of the endemic Scoliid wasps were most intensively studied 
because the female adults lay their eggs on white grubs and their larvae arc 
parasitic on them. The economic importance of these wasps is shown by 
the normal scarcity of their hosts where they are abundant, and conversely 
the enormous abundance of injurious species of white grubs in Puerto 
Rico which are attacked by no common endemic Scoliid. Indeed, the 
importation of the Surinam toad was so overwhelmingly successful mainly 
because it had practically no competition (except its own ever increasing 
numbers) for what seemed to be an inexhaustible supply of food. 

Myzine haemorrhoidalis (Fabricius), listed from Puerto Rico by Drs. 
Gundlach, Stahl, Dewitz and Aldrich as M. sexcinda Fabricius, and by Mr. 
D. L. Van Dine as Elis sexdncta Fabricius, is probably the most abundant 
Scoliid wasp to be found in Puerto Rico. The female is black, marked with 
yellow, the yellow bands of the abdomen being interrupted so that a con- 
tinuous black stripe extends down the center of her back. The males are 
very slender, marked and banded with yellow, and sometimes cluster in 
large compact masses on low vegetation, such clusters containing not a 
single female. In an account of the "Insect Parasite Introductions into 
Porto Rico" (Jour. Dept. Agr. P. R., 6 (1) : 5-20, fig. 7. San Juan, Octo- 
ber 1922), the host is given as "Lachnosterna (Phy talus) insularis Smyth." 



850 



JOURNAL OF AGRICULTURE OF UNIVERSITY OF PUERTO RICO 



This is Phyialus (now Clemora) apicalis Blanchard. Both sexes of the 
wasp have been reared from cocoons collected in a plowed field between 
Palo Seco and Pt. Salinas, February 24th, 1922, in the outer threads of 
which were entangled the shriveled remains of small white grubs, identified 
on the basis of their skulls and mandibles as being the third instar larvae 
of this small May beetle. Such grubs, when alive and healthy, weigh 
from three to six times as much as do the wasps parasitizing them. Mr. 
Harold E. Box, at the time that he was employed by Central Aguirre, in 
his account of "Porto Rican Cane-Grubs and Their Natural Enemies" 
(Jour. Dept. Agr. P. R., 9 (4) : 291-356, fig. 21, ref. 15. San Juan, Oc- 
tober 1925), narrates of this wasp how "during February and March, 1200 




A continental White Grub, showing position of parasitic Scoliid eggs: a, Tiphia 
punclala Rot)., b, T. transversa Sa}-, and eggs much enlarged. (After Davis.) 



females were collected, and released in another hacienda where Phytalus 
grubs were known to be common in certain fields, but where hitherto no 
signs of the presence of the parasite had been noted, with the result that 
on the 3rd of April they had accounted for 7% of the Phytalus grubs, while 
three weeks later, parasitism had amounted to 20%. During late May and 
early June, the parasites were more abundant in their new quarter than 
in the locality from which they had been taken." 

The females of Myzine haemorrhoidalis are fond of honeydew, and have 
been noted obtaining it from Aphis gossypii Glover on cotton at Isabela, and 
from the soft green scale, Coccus virulis Greene, on grapefruit at Isabela 
and on "palo de muileca" (Rauwolfia lelraphylla) at Aguadilla. Both 
males and females are often to be seen in the greatest abundance on the 
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common flowers of the sanely lantl along the beach, and are possibly at- 
tracted in greatest numbers to those of "botoncillo" {Borrcria vcrticillala) . 
The flowers of seagrape (Coccoloha uvifera) at Arecibo and of "near" 
(Bucida buceras) on Vieques Island have been noted swarming with these 
wasps. On Mona Island Dr. Luis F. Martorell noted them on the flowers 
of "abeyuelo" {Coluhrina ferruginosa) and "corcho" {Pisonia albida), and 
at Santa Isabel on imported tamarisk trees. Apparently the wasps are 
almost equally abundant on the north and south coasts of Puerto Rico. 
Their presence on Mona Island presumably indicates that they there 
parasitize the endemic small May beetle, Abcrana monana (Moser), and 
their presence on Vieques indicates that Clemora apicalis, (Blanchard) is 
present there. 

Only the flycatcher is noted by Dr. Wetmore as having eaten this wasp. 
Females have been found in the stomach of the lizard Anolis cristatellus . 
Much more serious in reducing their numbers is parasitism by the common 
Bombyliid fly, Anthrax gorgon F., reared from a sixth of the cocoons found 
between Palo Seco and Pt. Salinas. 

Myzine ephippium (Fabricius) has males and females differing so greatly 
in general appearance that each has subsequently been redescribed: the 
slender male as Myzine apicalis by Mr. Cresson (1865-117) "black; length 
5f lines ; legs and apical margins of abdominal segments, yellow or ferru- 
ginous" ; the plump female as EUs xanthonoius by Air. S. A. Rohwer (1915- 
234) "length 14 mm., readily distinguished by its black color and yellow 
mesoscutum," which in life and usually even in museum specimens is a 
bright chestnut red, the type specimen having been collected at Rio Piedras 
by Mr. Thos. H. Jones. Dr. Gundlach, listing the female as "rara," and 
the male, under Cresson's name, as "comun," adds "acaso sea la misma que 
M. ephippium Fabr." This would seem the reverse of the present status 
of the sexes, for the females are often observed on the flowers of "botonciUo" 
{Borreria verticillata) , and the males less often. Mr. E G. Smyth's 
version is that "the female wasps occur on the flowers of Hyptis atrorubens ; 
the males on Milracarpus portoricensis" ( = Borreria verticillata). Females 
have been noted on the flowers of Cordia corymbosa at Mayagiiez, and on 
the flowers of the yellow caltrop (Tribulus cistoides) at Puerta de Tierra, 
and both sexes intercepted in grapefruit groves at Dorado and Garrochales. 

"This is one of the Scoliids whose distribution in Porto Rico, so far as 
known, is confined to the north of the Island," according to Mr. Harold 
E. Box (1925-336), but it remained for another English Entomologist, Mr. 
Walter F. Jepson, working with headquarters at Treasure Island, Cidra, in 
his "Report on the Search for Parasites for Phytalus smithi Arr." (pp. 66, 
Port-Louis, Mauritius, 1936) to most exhaustively study its habits. 
"Both males and females frequented (the flowers of Borreria verticillata) to 
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the exclusion of all others. As soon as the sun temperature approached 
80°, i.e. about 9: 30 a.m., the females of this species could be found crawling 
from flower to flower, and making short flights to nearby plants. Within 
a few minutes of the sun becoming obscured, not a specimen could be col- 
lected, and no emergence took place on rainy days. By 1:30 p m. all 
females had disappeared, and males could be found congregating round 
the flower heads. The females lived in captivity, with average care, for 
a month or more; two specimens were kept for over 60 days." Mr. 
Jepson induced oviposition on the third instar grubs of Lachnosterna (now 
C nemarachis) portoricensis, L. vandinei and L. citri, indicating that this 
is one of the most important of the natural endemic enemies of white grubs 
in the more humid parts of the Island. "The egg is placed ventrally on 
the permanently paralyzed host, with its long axis parallel to that of the 
body of the grub. (After two or three days) the larva hatches and feeds 
(for eight to twelve days) with its head towards that of the host. The 
cocoon is very tough and consists of more than twenty separable layers of 
threads, the outer one of which does not surround the cocoon like fluff, as in 
the case of the genus Campsomeris." Wasps emerge from the cocoons in 
from 75 to 87 days, making the total period for the immature stages ap- 
proximately three months. 

Dr. Wetmore reports this wasp eaten by the kingbird, but it was not 
found eaten by lizards or the imported toad. No cocoon has been found 
in nature, consequently nothing is known of possible parasitism by a 
Bombyliid fly, but it may be presumed that such parasitism does occur, 
otherwise this wasp, with such an abundance of hosts for the larval stage, 
should be much more common. 

Campsomeris atrata (F.), the largest of all neotropical Scoliid wasps, and 
possibly the largest wasp in Puerto Rico, is entirely black except for dark 
orange and smoky-tipped wings. Listed by Ashmead, and as a Scolia 
by Drs. Stahl and Dewitz, Dr. Gundlach notes "muy comtin; su vuelo es 
lento y con ruido visita las flores." This refers to a time when a sparsely 
settled Puerto Rico was still being cleared of forests from the coastal low- 
lands, and rotten stumps and the roots of the trees in the soil offered 
abundant nourishment for the smaller endemic rhinoceros beetle, Strataegus 
barbigerus Chapin, and its grubs, which are the host of the parasitic stage 
of this wasp. Suggested by the relative size of wasp and grub, this was 
proved by Mr. Harold E. Box (1925-339), who collected wasp adults in 
Hispaniola and brought them alive to Puerto Rico, where he was able to 
induce them to oviposit on rhinoceros grubs taken from the cane fields of 
Central Aguirre. All the recent records of this wasp are from southwestern 
Puerto Rico: Aguirre, Ponce, Adjuntas, Lares, Utuado and Mayagiiez. 
But on Mona Island, where Strataegus barbigerus is still abundant, Dr. 
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Luis F. Martorell, in March 1940, found the wasps in considerable num- 
bers: females obtaining nectar from the flowers of such trees as were in 
flower at that time, mostly "angela" {Moringa oMfera), and to a lesser 
extent "corcho" (Pisonia albida) and "abejoielo" {Colubrina ferruginosa). 

Campsomeris dorsata (F.), a somewhat smaller wasp, which Dr. Gund- 
lach found "rara," at the present time is abundant in all coastal Puerto 
Rico. Its larvae are parasitic on the grubs of Ligyrus cuniculus (Fabricius), 
which live on decaying vegetation and cane trash and dead stools in sandy 
land. Its large, stout-bodied females, black except for two broad, bright 
chestnut patches on the second and third abdominal segments, are often 
seen on the flowers of "botoncillo" (Borreria verticillata) along the north 
coast, but are possibly most abundant on those of the yellow caltrop 
(Tribulus cistoides) at Puerta de Tierra and along the Condado beach in 
the middle of the morning. On the south coast, the flowers of the wild 
"margarita" or shepherd's needles (Bidens pilosa), of "malva de caballo" 
(Malachra alceifoUa) and of "abrojo" {Kallstroemia maxima) are fre- 
quented. Later in the day, the more slender males, with four light yellow 
abdominal bands, visit the same flowers which the females had monopolized 
in the morning, and are often present in considerably greater abundance. 
Over bare ground the males may fly rapidly backwards and forwards, and 
at dusk may be found gathered in clusters, many being suspended only 
by their mandibles. This gregarious habit was observed many times by 
Mr. Jepson (1936-28) : "when one male alighted on a plant, it was joined 
by others coming from all directions. As many as two or three hundred 
were seen at one time." Dr. Luis F. Martorell noted males in great abun- 
dance flying over the sandy soil of a coconut nursery on Mona Island, and 
subsequently both sexes on the flowers of "angela and "abeyuelo," or 
resting on the foliage of the introduced beef wood {Casuarina equisetifolia) . 

Mr. H. Bourne, the cane technologist from Barbados for Central Guanica, 
was possibly the first to record the normal parasitism of the grubs of the 
wasp on those of Ligyrus cuniculus, at that time called Ligyrus tumulosus 
Burmeister. On June 20th, 1913, at Hda. Santa Rita, "when I was getting 
these grubs, I found 28 cocoons of a wasp, very probably the black one 
with the two reddish bands across the abdomen, because while digging, 
two flew out. This wasp is commonly seen in the callejones and cane 
fields. I also found one grab with a medium-sized larva attached to it, 
and one with the egg of the wasp freshly laid on its body." 

Despite the looseness of the brownish silk forming the outer layer of 
the cocoon, the layer just beneath the outer network has a decided luster, 
and the cocoon as a whole is decidedly tough. Those which Mr. Jepson 
noted as "very fragile" were formed by wasp maggots which had developed 
on unnatural hosts in the laboratory, and were not at all typical. Of the 
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adults which he took with him to Mauritius, eleven "traveled for 53 days 
and then several lived over 40 days after arrival." 

The most potent limiting factor for Campsomeris dorsata would appear 
to be scarcity of host grubs. Observations on "The Present Status of 
White Grub Parasites in Puerto Pico" (Jour. Agr. Univ. P. R., 18 (3): 
436-441, fig. 2, ref. 6. Rio Piedras, July 1934), some years after Messrs. 
Box and Jepson had found the wasps so "very abundant" on the south 
coast, showed the wasp comparatively scarce after the Surinam toad, 
Bufo marinus (L.), had been introduced into Puerto Rico and had become 
numerous. Mrs. Raquel Dexter discovered, moreover, that not only is 
the food of the larval stage of this wasp eaten by the toad, but also the 
male adults of the wasp itself, eight toads having eaten seventy males. 
Presumably the females move too rapidly to be caught by the toad, but 
the males may be easily caught when clustered on low vegetation for the 
night. As the males are greatly in excess of the females in numbers, having 
some of them eaten by toads does not greatly affect the status of the wasp. 
No wasps of either sex were found eaten by lizards, but Dr. Wetmore found 
them eaten by the kingbird, petchary and mockingbird. 

Despite the apparently great difference in size of the sexes of Camp- 
someris dorsata there is little difference in their air-dry weight : the males 
0.039 gr., the females 0.046 gr. This is only a sixth or a seventh of that of 
the air-dry weight of fully grown grubs of Ligyrus cuniculus: 0.28 gr. Ob- 
viously, the wasp maggots are very efficient in transforming beetle grub 
into wasp, for from the gross weight of the grub must be subtracted its 
alimentary contents, which is unavailable as food, and also its heavily 
chitinized jaws, skull and legs, for only the liquid parts of its body can be 
assimilated by the wasp maggot. Furthermore, in transforming from 
maggot to adult there is the loss which goes into the formation of the silken 
cocoon, together with minor one of its larval and pupal skins, all of which 
must be elaborated out of a single white grub, the only source of food 
during all the immature stages of the wasp. 

Campsomeris tricincta (F.), of which C. pyrura Rohwer (1915-235), the 
type from Mayagiiez, is a synonym, has a coarse golden-reddish pubescence 
on its body and legs, the hairs being especially noticeable on the terminal 
segments of the abdomen. It was listed by Drs. Stahl and Gundlach as 
a Scolia, and also by Ashmead, without comment as to its abundance. 
Altho specimens have been collected at Mayagiiez and Ponce, or more 
likely in the mountains behind those cities, most collections have been 
made at higher elevations: at Adjimtas, Comorio, Cidra, and especially 
in the Luquillo Mountains, most recently on the flowers of Clibadium 
crosum on FA Yunque. Mr. Harold fi. Box records it from Mona Island, 
as well as from Hispaniola. From a female collected on a guava bush 
Mr. Walter F. Jepson was able to induce oviposition on third instar grubs 
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of Lachnosterna portoricensis. Because of its scarcity, however, he con- 
cluded that "the economic status of this species is obviously of no impor- 
tance." 

Campsomeris trifasciata (F.), of similar large size, but lacking the reddish 
pubescence of C. iricinda, with broader and yellower bands on the three 
anterior abdominal segments, was noted as "comiin" by Dr. Gundlach, 
and is listed by Drs. Dewitz and Stahl. Dr. Gundlach 's observation as to 
its abundance is still true, in recent years having been seen in large num- 
bers on the flowers of Borreria verticillata and Hyptis atrorubens all along 
the north coast and especially at Yabucoa. At Aguadilla it frequented 
the flowers of "malvavisco" {Waltheria americana), and at ManatI those 
of Melanthera confusa, and has been intercepted on roses and in grapefruit 
groves at Bayamon, and on crotalaria flowers at Pueblo Viejo. Mr. Jepson 
found it "common at Cidra, Isabela and Santa Isabel" frequenting many 
kinds of flowers, and was so easily able to induce females to oviposit on 
third instar grubs of Lachnosterna portoricensis as to suggest this as being 
the normal host in nature. Dr. Wetmore found that the wasps are eaten 
by the kingbird and the petchary. 

Campsomeris maculata (Drury), listed by Mr. W. H. Ashmead in his 
"Report on the Aculeate Ilymenoptera — of the West Indies," (London, 
1900), from Puerto Rico, has not since been collected. According to Mr. 
S. A. Rower, Campsomeris druryii Cockerell is a synonym. 

Campsomeris hyalina (Lepeletier), introduced from Venezuela by Mr. 
Harold E. Box and Mr. Luis A. Catoni, was shortly thereafter collected 
at Aguirre once, but not subsequently. 

Scolia plumipes Drury, listed by Dr. Gundlach as "rara," of which Dr. 
Stahl claimed to have specimens, is a continental species not found in 
Puerto Rico. 

Tiphia argentipes Cresson, noted by Dr. Gundlach as abundant in 
Puerto Rico, and listed by Drs. Stahl, Dewitz and Ashmead, is no longer 
abundant, and so few specimens of these all black wasps have been col- 
lected in recent years that it is impossible to be certain of the specific iden- 
tity of the endemic Puerto Rican form. Mr. E. H. Barrow collected three 
rather small males on August 16th, 1921 at Hda. Santa Rita, Guanica, 
feeding on the secretions of a scale, Pulvinaria psidii Maskell, on "palo 
de muneca" (Rauwolfia tetraphylla), and a few weeks later, another small, 
male on the same small tree, and early the next year, one on a cotton plant 
near Yauco. Subsequently, Dr. Donald De Leon found a single male on 
a mahogany tree in the Guanica Forest; all of these specimens from the 
Guanica region are in the U. S. National Museum at present. Small 
males have been collected at light at Rio Piedras, and on sooty -mold black- 
ened guava bushes at Coloso and San Sebastian, and a single small female 
on Guanajibo Beach near Mayagiiez. Dozens of female wasps were ob- 
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served on guava bushes heavily infested with Pseudococcus nipae (Maskell) 
in the mountains above Villalba in April 1931, but the observer had no 
means of collecting them, or anything to put them into, and this unique 
opportunity of obtaining an abundance of material for study was missed. 
In the original description of Tiphia argentipes from Cuba, Mr. Cresson 
makes no mention of a "deep preapical grove and prominent median trans- 




Adult female of Tiphia transversa Say, a continental Scoliid wasp parasitic on 
white grubs, about six times natural size. (After Davis.) 



verse carina" on the first tergite of the abdomen, which is so obvious and 
characteristic of Tiphia hispaniolae Wolcott, noted in the "Description 
and Biologic Notes on a Tiphia from Haiti" (Jour. Agr. Univ. P. R., 22 
(2): 189-92. Rio Piedras, April 1938), and Miss Grace E. Sandhouse 
states that it does not occur on the Puerto Rican males in the U. S. National 
Museum. The males in the collection at Rio Piedras are no larger than 
the smallest ones from Haiti, and the small female from Mayagiiez is as 
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large as the smallest females from Kenscoff, but in ail the transverse 
carina is much less noticeable, or absent. Thus, until Cresson's type can 
be compared with material from the other West Indies, one may tenta- 
tively use the name of the Cuban species for that found in Puerto Rico, 
altho it is presumably incorrect. 

In late November and early December of 1946, collections of females of 
Tiphia hispaniolae Wolcott were made at Kenscoff and sent by airplane 
from Port-au-Prince to San Juan, some of which were released at Rio 
Piedras or Isabela within less than 24 hours after collection in Haiti ; the 
total mortality of the wasps en route being less than six per cent. In 
Hispaniola, the presence of white grubs in cultivated land, such as cane 
fields or pineapple plantations, is so exceptional as to indicate almost 
perfect natural control, presumably due in large part to the abundance of 
the endemic Tiphia. It was in the hope that this wasp might become es- 
tablished in Puerto Rico, and exert a similar effective control of white 
grubs, that its introduction was attempted. "Collecting Parasites of White 
Grubs for Puerto Rico: Then and Now" (Jour. Ec. Ent., 41 (5): 813. 
Menasha, October 1948) was indeed so successful at this first attempt that 
subsequent collections have been made in January and December 1947, 
December 1948 and March 1949, in an attempt to synchronize obtaining 
the wasps in Haiti with the flowering of Queen Ann's lace or wild carrot 
(Daucus carota L.) in Puerto Rico, from the flowers of which they were 
taken in greatest numbers in Haiti. 

Psammocharidae (Pompilidae): Tarantula-Hawks 

Pepsis marginata Palisot de Beauvois was the Psammocharid wasp used 
by Dr. Alexander Petrunkevitch, eminent specialist in spiders from Yale 
University, in making his observations on "Tarantula versus Tarantula- 
Hawk: a Study in Instinct" (Jour. Expt. Zool., 45 (2): 367-93, pi. 2. 
July 5, 1926) while exchange professor at the University of Puerto Rico. 
The hairy spider serving as host was Cyrtopholis portoricae Chambers. The 
wasp is the largest of the tarantula hawks occurring in Puerto Rico, but 
not the most brilliant, its legs and body being velvety black, its abdomen 
black with blue reflections in certain lights, its orange-yellow wings, except 
in front being duskily margined. The antennae of the males are curled; 
those of the females merely slightly curved. Listed by Dr. Stahl under 
this name, it is possible that this is what Drs. Gundlach, Dewitz and Ash- 
mead call Pepsis heros Dahlbom, the former noting it as "comun, pero aun 
no observado en Cuba." It is present in all the more humid parts of 
Puerto Rico, recent collections having been made at Luquillo, Rio Piedras 
and Mayagiiez. 

Pepsis formosa Say, listed by Dr. Gundlach as Pepsis caerulia L. in 
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synonymy with P. speciosa F., as "rara en Puerto Rico," and by Drs. 
Dewitz and Ashmead, of which specimens from Puerto Rico were sub- 
sequently identified by Mr. S. A. Rohwer as Pepsis rubra (Drury) and 
confirmed under this name by Prof. Nathan Banks, is, according to Dr. 
E. O. Essig (1926-883) "the commonest and largest species in Mexico, 
Texas, New Mexico, Arizona and Southern California, and ranges south 
into Brasil." In Puerto Rico it was found both by Dr. Alex. Wetmore and 
Dr. Stuart T. Danforth to have been eaten by the kingbird. The females 
are much larger than the males, having bright orange-red wings very nar- 
rowly duskily margined, while the wings of the males are entirely blue- 




The T;u'untula-Hawk Pepsis foniiosa Say, twice natural size. (Drawn by Fritz 
Maximilien.) 

black except for a small and rather obscure orange patch on the front 
margin of the forewings. They are so different in appearance, indeed, that 
the males have received the name of Pepsis sanguigutta Cresson, accord- 
ing to Prof. Nathan Banks. Both sexes have been observed associated 
on the same flowers obtaining nectar, specifically on the flowers of "ca- 
feillo" {Cascaria sylvestris) at Rio Piedras on May 18, 1941, and again at 
about the same time the next spring, when the little tree was again in flower. 
Mr. D. L. Van Dine collected both sexes "flying among weeds over a sandy 
knoll along the sea-shore between a field of cane" and the Caribbean at 
Hda. Florida, Santa Isabel on April 24th, 1913. At Hda. Teresa, Aguirre 
on February IGth, 191G, males M'ere noted in abundance on the sticky 
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capsule vine, Commicarpus scandcns. Prof. J. A. Ramos found males 
very abundant on Caja de Muertos Island, off the coast near Ponce, and 
some females. Females quite often frequent the flowers of "botoncillo" 
(Borreria verticillata) , having been recorded at Pt. Cangrejos and at 
Aguadilla, and collections have been made in cane fields, or in flight, at 
Yabucoa, Naguabo, Luquillo and JMayagiiez. Judging by the size of the 
females it may be presumed that the normal host for the immature stages 
is the same large tarantula attacked by the less brilliant Pepsis marginata. 

Pepsis ruficornis (F.), a considerablj^ smaller, entirely blue-black wasp, 
except for bright orange-red antennae, listed by Drs. Gundlach, Stahl, 
Dewitz and Ashmead, has been repeatedly collected since in all parts of 
the Island, from cane fields on the coast to the highest mountains. It is 
possibly more abundant, and certainh^ more characteristic, however, of 
the higher elevations. Even in the depths of virgin forests, as at Maricao, 
and in abandoned coffee groves, as at Indiera, it is noticeable because of 
its nervously vibrating bright chestnut antennae, in constant motion as 
it explores the soggy ground in search of its prey. No observation has been 
made as to the species of spider which it may attack, but even the largest 
females seem much too small to tackle fully -grown tarantulas. 

Cryptocheilus ignipennis (Cresson), of which C. flammipennis (Smith) is 
a synonym, is a small blue-black wasp with bright chestnut antennae, 
dusky at the apex. Dr. Gundlach notes it, with synonymy, as "rara," 
and it is listed also by Drs. Dewitz and Ashmead. If one may judge by 
recent collections at Luquillo, Rio Piedras, Bayamon, Cayey, Florida and 
Utuado, it can hardly be considered rare at present. Prof. J. A. Ramos 
(1947-68) found it on Mona Island. 

Notiochares cubensis Cresson, as determined by Prof. Nathan Banks, is 
as entirely black or blue-black wasp of equal size. Listed as a Pompilus 
with Pompilus anceps Cresson in synonymy by Drs. Gundlach, Stahl and 
Ashmead, it was subsequently determined by Mr. S. A. Rohwer as Pom- 
piloides propinquus Fox. It occurs in all parts of Puerto Rico, and has 
been found on the flowers of Heliotropium indicum on the Island of Vieques. 
In a cane field at Coloso, a female was noted carrying a legless spider, un- 
identified as to species. 

Dr. Gundlach notes as "rara" the Pompilus cressoni described from 
Puerto Rico by Dr. Hermann Dewitz (f88l-203), and also lists P. coruscus 
Smith, P. flavus Cresson, and Pompilus ferrugineus Dahlbom, none of 
which has since been found in Puerto Rico. 

What Dr. Gundlach collected at Quebradillas and lists under the name 
Pompilus fulgidus Cresson, has been re-determined by Prof. Nathan Banks 
from fresh specimens collected from the Mayagiiez region as an Anoplius. 

Of the other wasps listed by Dr. Gundlach under the genus Pompilus, 
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the "rara" flavopictus Smith, and the mundus Crcsson (= concinmis Cres- 
son) are now considered to belong to the genus Batazonus. 

Batazonus hookeri, described by Mr. S. A. Rohwer (1915-237) from 
from specimens collected at Mayagiiez, has since been found at Ponce, and 
on flowers of coriander at Isabela seed farm. 

Batazonus mundiformis Rohwer, as determined by Miss Grace Sand- 
house, was intercepted on Commelina at Pueblo Viejo, and another wasp 
intercepted at Lolza Aldea was identified by her as a species of Episyron. 

Pseudagenia bella (Cresson), a small black wasp with clear wings, has 
been reared from mud nests in the leaves of Inga vera at Cayey. Presum- 
ably they had been provisioned Avith spiders, as Dr. Donald De Leon ob- 
served a female chasing spiders among the leaves of a mahogany tree at 
Villalba. Dr. Gundlach collected this wasp at Mayagiiez, and it is listed 
by Drs. Dewitz and Ashmead as a Pompilus, latter collections having 
been made at Mayagiiez by Mr. R. H. Van Zwaluwenburg. 

Eumenidae 

The enlarged pedicel of the abdomen of Zethus rufinodus (Latreille) is 
bright chestnut red, as are also the legs, but the apex of the pedicel is yellow, 
as are markings on the thorax; the head and gaster are black. Dr. Gund- 
lach thought this wasp rare in Puerto Rico, and it may have been at the 
time when he was here, but it was found at Mayagiiez by Mr. R. H. Van 
Zwaluwenburg, and since collected on mango blossoms there, and on the 
flowers of Borreria verticillata at Joyuda beach. It is common all along the 
north coast, frequenting flowers of both kinds of botoncillo, and has been 
noted even in the mountains, at Lares and at Adjuntas. It is very abun- 
dant on Mona Island, specifically noted on flowers of Lantana camara and 
on tender leaves of Coccoloba laurifolia. At Laguna Tortuguero, a fence 
post of West Indian birch or "almacigo" (Bursera simaruba) was so heavily 
infested by these wood-boring wasps that constant replacement was neces- 
sary. One almacigo post, alive and with buds starting from lower down, 
was attacked by the wasps, which made so many and such deep longitudinal 
tunnels in the exposed upper end that it no longer served to hold the staple, 
being merely a thin shell of birch bark over a crumbling mass of much 
tunneled wood and the immature stages of the wasp. No mud is used with 
which to line the tunnels. From the character of the debris, no indication 
as to the food of the larvae could be surmised. 

Eumenes omatus Saussure, of which recent determinations have been 
made as "var. abdaminalis Drury," and as "Eumenes abdominalis Drury, 
var. omatus Saussure," is listed by Dr. Gundlach as "rara," but collections 
were made by Dr. Stahl, and by Mr. R. H. Van Zwaluwenburg at Maya- 
giiez. The present College (AMC) collection contains several dozen speci- 
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mens, mostly from the western end of the Island. This mud potter wasp, 
occurs, however, in all parts of Puerto Rico, the most humid and elevated 
as well the most xerophytic. Collections have been made on botoncillo 
flowers at Rio Piedras, Loiza, Luquillo and Yabucoa, and presumably it 
also frequents other kinds of flowers The conspicuous apically expanded 
portion of the pedicel of the almost inch-long adult is possibly brightest 
yellow, but most of the gaster, all of the pronotum, the tegulae, scutellum, 
metanotum, the lower part of the face, and tibiae and tarsi are also yellow, 
or duller orange. At Isabela, its flattened spherical nests of mud were 
built on the needles of a casuarina tree to serve as provisions for the larva 
of the wasp, so beautifully fashioned with a flaring neck that one hesitated 
in breaking them open to determine with what they were stored. 

Pachodynerus atratus (Fabricius), a plump, entirely black wasp with 
very dark wings, was listed by Drs. Gundlach and Dewitz as a Rhynchium. 
by Dr. Stahl as Odynerus aethiops Cresson MS, and more recent records are 
as a Monobiella. It commonly frequents the flowers of Hyptis atrorubens 
and of Borreria verticillata along the north coast, but also occurs in the 
mountains and on the south coast. Females have been observed entering 
the almost completed nest of the mud-dauber, Sceliphron caementarium 
(Drury), at Loiza, and on the rock cliff between Arecibo and Utuado, pre- 
sumably indicating that it is parasitic on this species. 

Pachodynerus nasidens (Latreille) has the tegulae and posterior margins 
of the pronotum and the segments of the abdomen duU yellow, wings lighter 
and yellowish, and a yellowish pubescence. Adults have been noted fre- 
quenting botoncillo flowers from Yabucoa to Isabela, and were intercepted 
on flowers of "roble" (Tabebuia pallida) at Bayamon and Vega Alta. 

Pachodynerus tibialis (Saussure), not found in Puerto Rico, but on Mona 
Island, has bright yellow anterior margin of pronotum, tegulae, metanotum, 
posterior margins of two abdominal segments and most of the area of the 
tibiae. Mr. E. G. Smyth in 1913 made the earlier collections on Mona, 
and also in the following year accompanying the scientists from the Ameri- 
can Museum of Natural History, but left no notes accompanying his speci- 
mens. Dr. Luis F. Martorell found the wasps abundant on the flowers of 
Lantana camara and of Colubrina ferruginosa. 

Of Odynerus bucuensis Saussure, Dr. Gundlach reports: "He recibido 
esta especie ultimamente del Dr. Stahl." 

Ancistrocerus dejectus (Cresson) is a small, slender wasp, marked in 
dull red much as is Pachodynerus tibialis in bright yellow, and more deeply 
punctured. It was listed as an Odynerus by Drs. Gundlach, Stahl, Dewitz 
and Ashmead, and as a species of this genus is reported by Dr. Wetmore as 
eaten by the petchary, and by Dr. Danforth as eaten by the kingbird. 
Abundant at Mayagiiez, elsewhere this wasp is not very common, the only 
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recent collections having been made at Loiza, Cagnas, La Plata, Coamo, 
Maricao and Isabela. A large cluster of these wasps observed on an aspara- 
gus fern at Rio Piedras, June 4, 1923, indicates that at times they may be 
quite numerous. 

Monobia puertoricensis, described by Dr. J. C. Bequaert (Memorias de 
la Sociedad Cubana de Historia Natural, 15 (4): 375-8, fig. 1. Habana, 
Dec. 31, 1941) from a type collected by Dr. Luis F. Martorell at Cayey on 
the ground gathering clay, is a "medium-sized, slender species, 14 mm., 
fore wing 15.5 mm., ferruginous, slightly violaceous. Propodeum with 
teeth-like lateral angles, coarse transverse striation. Puncturation weak, 
except on clypeus." 

Rygchium sp. is the determination by Dr. H. K. Townes of a single male 
wasp which Prof. J. A. Ramos (1947-68) collected on Mona Island. 

Vespidae: Paper-nest Wasps 

Polistes americanus Fabricius, the name given by Drs. Gundlach, Stahl, 
Dewitz and Ashrnead for the common paper-nest building wasp of Puerto 
Rico, is again being used instead of Polistes criniius Felton, as it was iden- 
tified in 1913 by Mr. S. A. Rohwer. It occurs in all parts of Puerto Rico, 
and adults have been collected from the flowers of Heliotropium indicum 
on Vieques Island On Mona Island adults have been noted on the tender 
leaves of Coccoloba laurifolia, and building nests, according to the observa- 
tions of Dr. Luis F. Martorell, in mahogany and beefwood trees, as well as 
in seagrape and other endemic trees. The wasps frequent many flowers, 
having been noted on those of botoncillo at all localities, and more especi- 
ally on those of the sticky-capsule vine, Commicarpus scandens L., at 
Guanica (May 1934), where they were more abundant than honey-bees, 
constituting 70 or 80% of all large Hymenoptera coming to these flowers. 
They are frequent visitors to partly-grown corn plants, collecting sap at 
punctures deserted by sucking insects, or stimulating its flow by biting the 
tissue, and also at times, as noted by Mr. W. K. Bailey (Mayagiiez Station 
Report 1938-101) attacking and killing fat, juicy caterpillars of Laphygma 
frugiperda (A. & S.). On three separate occasions, they have been noted 
in cane fields attacking caterpillars of the Hesperiid, Panoquina (Prenes) 
new F., and doubtless other kinds of caterpillars are eaten. One might 
hesitate about their status in the control of outbreaks of caterpillars, but 
at least they are a minor factor, and possibly in special cases may be of 
considerable importance. Enormous numbers of these wasps have been 
observed on El Yunque rock (April 5, 1939), so abundant that one could 
not even approach in safety. There appeared to be nothing in particular 
on the vegetation surrounding on which to feed : no caterpillars, no honey- 
dew, and they kept in rapid motion, crawling and flying about on top of the 
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stunted trees and on the bare rock as tho in search of something that wasn't 
there. No nest was observed, and while the summit was dry at the time of 
observation it was not dry season for El Yunque, as heavy rains fell the 
day before and the day after. No other insect and no other species of 
PoUstes was present. It is possible that air currents had carried these 
wasps up the mountain against their will, and continued to keep and 
concentrate them there despite their efforts to fly away. The wasps often 
show surprising persistence in building their paper nests in particular large, 
smooth-barked trees, such as ceibas, and specifically on the trunks and 
under the larger branches of jagiiey trees in the Ciales-Manti valley. A 
nest on such a frail support as molasses grass has been observed at Indiera. 
They often build on the concave sides of large rocks, or in roofless caves, 
and are an especial nuisance when determined to build under the eaves 
or porches of inhabited houses. Depending on the susceptibility of the 




The Ijurger Papor-Xest Wasp, PoUstes major Palisot do Beauvois, twice natural 
size. (Drawn ijy Fritz Maximilien.) 

person and the part of the body attacked the sting of PoUstes americanus 
varies from a temporary annoyance to a serious injury. Spraying with 5% 
DDT in kerosene will not kill the wasps in flight, or at least they succeed 
in flying away without apparent injur}^ But it does cause them to leave 
their nests, and they will not attempt to rebuild for several weeks, even 
in the most favored place if it has been drenched with DDT. 

Dr. Wetmore found that the adults of PoUstes americanus are eaten by 
the kingbird, petchary, flycatcher and wood pewee, and Dr. Danforth by 
the cliff swallow, and they have subsequently been found in the stomach 
remains of a judio shot at Florida. The wasp is not too active to escape 
capture by the crested lizard, nor by the Asilid fly, Proctacanthus rufiventris 
Macq., but a somewhat unexpected enemy is fungous disease. Wasps 
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stuck to the leaf of Didymopanax morototoni at Lares had been killed by 
a fungus identified by Miss Vera K. Charles as Hirsutella saussurei (Cke.) 
Speare. The fungus sticking another individual to a citrus leaf, collected 
by Mr. Felipe Mora at Lares, was identified by her as Cordyceps spheco- 
cephala (Kl.) B. & C. According to Mr. Karl V. Krombein, "the local form 
of this wasp should be called Polistes crinitus americanus (F.)." 

Polistes major Palisot de Beauvois, as determined by Miss Grace Sand- 
house, is considerably larger than the endemic Polistes americanus, being 
seven-eighths of an inch long. Presumably it is a new arrival, for, according 
to Dr. J. C. Bequaert (Entomological News, 47 (1): 7-13. Philadelphia, 
January 1936), the first record from Puerto Rico was of collection by Mr. 
Francisco Sein in September 1930 at Lares. It is supposed that the hurri- 
cane of 1928 brought this larger and more powerful species to Puerto Rico, 
and also to Mona Island, as Dr. Luis F. Martorell found it there in abun- 
dance (August 8, 1939), nesting in a coconut palm, and on seagrape and 
beefwood. It now occurs in all parts of Puerto Rico, but is not especially 
abundant, altho frequenting the same fiowers and having the same habits 
as the endemic species of attacking caterpillars. Specifically (Mayaguez 
Station Report for 1939, p. 26), it has been noted as killing the caterpillars 
of Terastia meticulosalis Guenee, the tip-borer of bucare trees, near Maya- 
guez, where "it was observed that a wasp secured and devoured a borer 
by holding it in its mandibles and feeding on the body fluids." 

Mischocyttarus phthisicus (Fabricius), listed as a Polyhia by Drs. Gund- 
lach, Dewitz and Ashmead, is possibly found only in the western end of 
Puerto Rico, as all the recent records of collection are: intercepted in an 
orange grove at Barceloneta, and at Adjuntas, and, as determined by Dr. 
K. A. Bartlett, attacking the caterpillars of Terastia meticulosalis Guenee at 
Mayagtiez. As Megacanthopus indeterminabilis (Saussure) it is listed by 
Mr. R. H. Van Zwaluwenburg as P. R. 66. Polyhia mexicanus Saussure, 
hsted by Mr. Ashmead from Puerto Rico is also a synonym. 

Mischocyttarus cubensis (Saussure), not mentioned by Dr. Gundlach, 
but listed as a Polyhia by Drs. Stahl and Ashmead, and later identified 
as a Megacanthopus by Mr. S. A. Rohwer, is only three-eighths of an inch 
long. The expanded apex of the pedicel of its abdomen is bright yellow, 
and indeed its markings of yellow and orange exceed in extent those of 
black. It builds an irregular, brownish, papery nest of ten cells of usable 
size, and a few others much smaller. For the most part, it lives at the 
higher elevations, collections having been made on El Duque near Naguabo, 
and in the higher coffee groves of Cialitos. Dead specimens found near 
Lares were stuck to citrus leaves by a fungus identified by Miss Vera K. 
Charles as Cordyceps sphecocephala (Kl.) B. & C. It is possibly this species 
which Dr. Stuart T. Danforth found in the stomach contents of a kingbird. 
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The wasp may occur near sea-level, having been intercepted in grapefruit 
groves at Bayamon and Vega Alta, and Prof. J. A. Ramos (1947-68) found 
a nest "under a leaf of a tree at Sardinera Beach" on Mona Island. 

APOIDEA (Bees) : Halictidae (Sweat Bees) 

Agapostemon portoricensis, described by Prof. T. D. A. Cockerell (Proc. 
[J. S. National Museum, 55 (2264) : 209. Washington, D. C, 1919) as a 
variety of radiatus, from two males collected by Mr. Aug. Busck at Maya- 
giiez, January 1899, is a bee 9 mm. long, with bright green head and thorax, 
light yellowish legs, the abdomen brown above except for the yellow mar- 
gins of the first four segments. This is what Drs. Gundlach and Stahl 
doubtfully list as Agapostemon festivus Cresson ("the male of A. poeyi 
Lucas" which has a bluish-green abdomen), or A. tricolor Lepeletier; to 
which, because of obvious differences, Cresson had given the MS name of 
A. krugii. A cluster of twenty or thirty of these bees was noted on a few 
grapefruit leaves at ManatI, June 7, 1916, but subsequent collections have 
been of single individuals, one having been found in three square feet of 
sandy pasture at Pt. Cangrejos, and others often noted on sandy beaches, 
frequenting flowers in the more humid sections of the Island. Its distribu- 
tion is not limited, however, to such areas, for it has been collected at 
Yauco and Ponce, as well as in the mountains at Jajome Alto, and between 
Cayey and Salinas, and at Maricao, Villalba and Luquillo. Dr. Luis F. 
Martorell found it, as identified by Miss Grace Sandhouse, common on the 
fiowers of Lantana camara at Sardinero and Playa de Pajaros, Mona Island. 

Augochlora busckii, described by Prof. T. D. A. Cockerell (Proc. U. S. 
National Museum, 37: 493. Washington, D. C, 1910), the type from 
Aguadilla, has since been found in grapefruit groves at Bayamdn and Do- 
rado, and also at Jajome Alto. It is an iridescent greenish-blue bee with 
black antennae, legs and wing veination. Presumably this is the Augo- 
chlora parva Cresson of Cuba which Drs. Gundlach, Dewitz, Stahl and 
Ashmead list from Puerto Rico, and of which Dr. Wetmore reports finding 
remains in the stomach contents of a kingbird. 

Much smaller than the above are the little shining greenish-black bees 
of the genus Halictus, the remains of which Dr. Wetmore reports finding 
in the stomach contents of the wood pewee. They occur on El Yunque, on 
the beach at Luquillo and Mameyes, and on Mona Island, but no species 
identification was made of those from Mona. Presumably, however, this 
is Halictus busckiellus described by Prof. T. D. A. Cockerell (Ann. Mag. 
Nat. History, 16: 9. London 1915) from specimens collected in Santo 
Domingo. It is also present in Puerto Rico, for Miss Grace Sandhouse thus 
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identified some intercepted on the flowers of Bidens pilosa at Bayamon, 
and Mr. Karl V. Krombein as Lasioglossum (Chloralictus) busckiellus 
(Cockerell) a male from La Plata and a female from Lajas, besides many 
from flowers of coriander at the Isabela seed farm in April 1948, and from 
flowers of Queen Ann's lace at Rio Piedras in June 1948. 

Halictus proangularis Ellis, described (Entomological News, 25 (4) : 155. 
Philadelphia, 1914) with the type from Bayamon, has since been inter- 
cepted on milkweed flowers from the type locality and on crotalaria flowers 
at Arecibo. The length of the female is 6.5 mm., "head, thorax and ab- 
domen rather dark, uniform greenish blue, abdomen more shiny," "the 
sharp tubercles and anterolateral angles of the prothorax" and "the uniform 
greenish blue color of the dark wings" being distinctive. The Halictus 
poeyi Lepeletier listed by Ashmead is presumably one of these. 

Panurgus parvus Cresson is listed from Puerto Rico by Drs. Gundlach, 
Dewitz and Ashmead, but has not since been collected. 

Euceridae 

Melissodes trifasciata, described from Mayagiiez, Puerto Rico by Mr. 
E. T. Cresson (Proc. Acad. Nat. Sciences, Philadelphia, 1878, p. 208), is a 
short, plump, hairy, medium-sized black digger-bee, three segments of the 
abdomen being transversely banded with yellow. The males have ex- 
tremely long antennae, and, as identified by Mr. Karl V. Krombein, have 
been most recently found in abundance on the flowers of coriander, Cori- 
andrum sativum, at the Isabela seed farm, in March 1948. It occurs in all 
parts of the Island, earlier collections or interceptions having been made 
at Parguera and Guayanilla, as well as at Orocovis, Barceloneta, Bayamon, 
Palo Seco and Rio Piedras, frequenting the flowers of roble, crotalaria, 
sweet potato and "anamu" (Petiveria alliacea). This bee is listed by Drs. 
Gundlach and Stahl, and in addition, Melissodes mimica Cresson, not since 
collected in Puerto Rico. 

Anthophoridae 

Exomalopsis globosa (F.), a small shining black bee, has been repeatedly 
identified from Puerto Rico: by Mr. J. C. Crawford, Mr. S. A. Rohwer, 
Miss Grace Sandhouse, and most recently by Mr. K. V. Krombein, from 
flowers of coriander at Isabela. First observed by Mr. G. B. Merrill tun- 
nelling in hard clay at Guanica, these bees occur in all parts of the Island : 
Yauco, Jayuya, Mayagiiez, Guajataca Dam, Arecibo, Barceloneta, Florida, 
Tortuguero Lagoon, Rio. Piedras, Mameyes, Cayey, and La Plata ; fre- 
quenting many kinds of flowers including both kinds of "botoncillo," mango 
and crotolaria and Barbiera pinnata. As no other species of this genus 
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has recently been found here it may be presumed that the Examalopsis 
pulchella Cresson noted by Dr. Gundlach as "comun," and Exomalopsis 
similis Cresson, also listed by him and by Drs. Dewitz, Stahl and Ashmead, 
are misidentifications for this one common species of black bee. 

Anthophora krugii, described from Puerto Rican material by Mr. E. T. 
Cresson (Proc. Acad. Nat. Sciences, Philadelphia, 1878, p. 188), is a rather 
large plump black bee with the apical margin of all segments yellow, the 
fore part of the abdomen and the rear of the thorax coarsely pubescent 
with chestnut hairs, the face with silvery ones. Dr. Gundlach notes : "Mr. 
Cresson la considero distinta de la yl. tricolor F." and gives the MS name 
of krugii, while Dr. Stahl has the old name of Magilla tricolor for his speci- 
mens. Mr. Thos. H. Jones at Rio Piedras observed a hundred or more 
of these bees "resting or flying about in weeds of 'artemisa cimarrona' 
(Parthenium hysterophorus) in bright sunlight at 1 PM, May 23, 1912, 
congregated in a small area," and caught forty of them with one sweep of 
the net. Mr. J. C. Crawford found that all were males. Females have 
been observed nesting in the clay banks of roadways: in Guajataca Gorge, 
and between Ciales and Villalba. On Mona Island Dr. Luis F. Martorell 
observed their burrows in the walls of the Viejo Lirio cave, Playa de Pa- 
jaros, in the spring of 1940, and also noted wasps frequenting the flowers 
of Moringa oleifera and Colubrina ferruginosa. At Rio Piedras, they were 
noted frequenting tomato flowers by Dr. Richard T. Cotton, and on the 
edge of one of Aguirre's cane fields, Mr. D. L. Van Dine recorded their 
abundance on unspecified flowers. Despite their swift flight Dr. Wetmore 
found that they had been caught and eaten by the kingbird. 

Hemisia lanipes (Fabricius), a medium-sized bee with chestnut abdomen 
and thorax densely covered with yellow pubescence, is normally not very 
common in Puerto Rico. Dr. Gundlach had specimens from Mayagiiez, 
and Dr. Stahl records it as Centris fulviventris Cresson and Centris dentipes 
Smyth, not in synonymy. Individual wasps have since been taken at Rio 
Piedras, Bayamon and Salinas. On Mona Island, Dr. Luis F. Martorell 
in August 1939 coflected but a single specimen on Sardinera Beach, but 
on the same beach on March 31, 1940 he found them very abundant, fre- 
quenting the flowers of Moringa oleifera during the early sunny hours of the 
morning, and again late in the afternoon, but not at midday. 

Hemisia haemorrhoidalis (Fabricius), a considerably plumper bee, 
densely pubescent with black hair on the head, thorax and fore part of the 
blue-black abdomen, has reddish hair on its apex. The male, as identified 
by Mr. Karl V. Krombein, has subtriangular dull yellow spots laterally 
on the second segment of the abdomen. Noted by Drs. Gundlach and 
Dewitz, and in Van Zwaluwenburg's list, it has since been found mostly 
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in the western end of the Island, at Penuelas, Boqueron, Mayaguez, 
Aguada, Aguadilla, Lares and Barceloneta, with a single collection from 
Luquillo. Adults were abundant nesting in a clay bank atGuajataca,and 
in that region have been noted frequenting flowers of botoncillo and beans. 
In the spring of 1940 on Mona Island, Dr. Luis F. Martorell found them 
on flowers of Moringa oleifera and Pisonia aWida on Sardinera beach and 
also on the plateau. 

Hemisia versicolor (Fabricius), the largest of the Anthophorid bees oc- 
curring in Puerto Rico, black with thorax and hind tibiae densely pubescent 
with long, dull orange-yellow hair, is noted by Dr. Gundlach as "comiin," 
listed by Drs. Stahl, Dewitz and Ashmead, and (misidenified as Centris 
decolor ata Lepeletier ) in Van Zwaluwenburg's list . The males, with elongate 




The largest Anthophorid Bee in Puerto Rico, Hemisia versicolor (Fabricius), three 
times natural size. (Drawn by Fritz Maximilien.) 

dull yellowish triangular bands laterally on the second segment of the ab- 
domen, have been seen in late summer on sandy beaches at Humacao, 
Dorado, Arecibo and Mayaguez, flying low over weeds, but obviously not 
interested in flowers. Now and then some alight momentarily on the 
sandy ground, and promptly take flight again. Among them are a very 
few females. On Mona Island, in August 1939, Dr. Luis F. Martorell 
found both sexes on the flowers of Lantana camara and in much greater 
numbers the following spring on the flowers of Moringa oleifera, Colubrina 
ferruginosa and Pisona albida. Dr. Wetmore found this bee to have been 
eaten by the kingbird. 

Megachilidae : Leaf -cutting Bees 

Coelioxys abdominalis Gu^rin-M6neviUe, a social parasite in the nests of 
other species of Megachilid bees, has a flattened triangular chestnut ab- 
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domen, black head and thorax, with dense bright yellow pubescence around 
the margins. It has most often been collected at Mayagiiez (Gundlach, 
Van Zwaluwenburg and Danforth), but occurs in at least all the more 
humid parts of the Island, with records from Utuado, Guajataca, Bayamon 
and Rio Piedras. 

Megachile (Archimegachile) lanata (Fabricius), of which Megachile vitrasi 
Perez and M. martindalei Fox are synonyms according to Dr. T. B. Mitchell, 
is an African leaf -cutting bee which has been introduced into many islands 
of the West Indies. It is black with dark orange pubescence on the head, 
thorax and first two segments of the abdomen, becoming black on the 
apical three, which are sharply margined with white, and more obscurely, 
the two basal segments. It has been noted building nests of mud under 
the eaves of a house at Rio Piedras, and also taking advantage of hollow 
bamboo stems to construct nests with a minimum amount of mud. The 
females visit flowers, having been observed frequenting those of bean at 
Rio Piedras, of sweet-potato at Mayagiiez and of crotalaria at Barceloneta, 
but without record of host intercepted in citrus groves at Trujillo Alto, 
Dorado and Barceloneta. More rarely, they have been noted frequenting 
the flowers of "botoncillo" (Borreria verticillata) , at Yabucoa and along 
the north coast to Isabela. 

Megachile insularis Cresson, as determined by Mr. Karl V. Krombein, 
and previously listed by Ashmead, is a considerably smaller species, lacking 
the dark orange pubescence, of which specimens have been collected by 
Dr. Stuart T. Danforth at Rio Piedras and San German. 

Megachile (Eutricharaea) concinna Smith, as determined by Miss Grace 
Sandhouse is a similar small bee, collected on flowers at Salinas, and by 
Prof. J. A. Ramos at Mayagiiez, Santurce and Rio Piedras. 

Dr. T. B. Mitchell identifies the large but similar leaf-cutting bee from 
Mona Island and the more xerophytic areas of southwestern Puerto Rico 
as being an undescribed species of Megachile. Mr. E. G. Smyth made the 
first collection on Mona Island in 1913, but twenty-six years later Dr. Luis 
F. Martorell noted the terrible noise these bees made in the Viejo Lirio 
cave at Playa de Pajaros, looking for holes in the walls of the cave. The 
following spring he noted their abundance on the flowers of Moringa oleifera 
and Pisonia albida. Prof. J. A. Ramos collected them on the flowers of 
wild indigo at Faro de Cabo Rojo, and they have been intercepted at 
Guanica and Parguera. They are mostly black in color, with marginal 
yellow pubescence, each segment of the subtriangular abdomen being 
.siiarply margined with yellow. 

Megachile poeyi Guerin-Meneville and Megachile singularis Cresson are 
the Cuban species of leaf-cutting bees listed from Puerto Rico by Drs. 
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Gimdlach, Stahl, Dewitz and Ashmead, but, judging by the absence of 
more recent records, actually not present here. 

Nomadidae : Cuckoo Bees 

Nomada krugii, the endemic cuckoo bee which Mr. E. T. Cresson (Trans. 
Amer. Ent. Soc, 7: 75. Philadelphia, 1878) described from the Puerto 
Rican specimens supplied by Dr. Gundlach, was listed as Nomada cubensi 
Cresson by Drs. Gundlach, Dewitz and Ashmead. It has not since been 
found. 

Hypochrotaenia pilipes, originally described as a Pasites from Cuban 
specimens by Mr. E. T. Cresson (1805-183) as "chestnut-brown, polished; 
sides of face, clypeus, collar, tubercles, two spots on pleura, postscutellum and 
narrow costo-apical margin fuscous," is listed from Puerto Rico by Drs. 
Gundlach, Dewitz and Ashmead. Interceptions have been made on flowers 
of Barbiera pinnata at Barceloneta, of mango at Mayagiiez, on pepper at 
Guaynabo, and at Loiza and Ponce, and most recent collection made on 
flowers of coriander at Isabela. 

Melectidae 

Melecta (Nesomelecta) pantalon, originally described as a Crocisa ' y 
Dr. H. Dewitz (1881-198) from the type collected in Puerto Rico by r. 
Gundlach, is the identification by Mr. Karl V. Krombein of a bee found 
by Mr. Francisco Sein at Lares, attached by its jaws to a dry twig, its body 
horizontal with the ventral side up. It is a blue-black bee, 13.0 mm. long, 
with dense silvery pubescence on head and thorax, very dense tufts of white 
hair on the sides of the anterior segments of the abdomen, and chestnut- 
colored legs. 

Mesonychium sp. is the identification by Mr. Karl V. Krombein of a 
slender black bee, 9.0 mm. long, with silvery pubescence, very short on 
the abdomen, and almost invisible in some lights, forming broad bands 
dorsally on the first three segments except along the median line. Mr. 
Fi-ancisco Sein collected one of these bees at Lares resting on grass, and 
unlabeled specimens are in the College collection at Mayagiiez. 

Melissa rujipcs Perty is a name listed by Dr. Stahl. 

Xylocopidae : Carpenter Bees 

Xylocopa brasilianorum (Linnaeus), the only species of carpenter bee 
in Puerto Rico, was listed earlier as X. morio (Fabr.), of which Dr. Gund- 
lach wrote: "Es notable por la difercncia de colorido entre el macho y la 
hembra (males are yellow, females black). Las larvas viven dentro de la 
madera en divisiones separadas en un tubo comiin, una encima de otra." 
These enormous bees, not as large as Campsomeris atrata but so broad as 
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to make them the largest Hymenopteron in Puerto Rico, occur in all parts 
of the Island, and possibly because more dead branches, undisturbed by 
man, are available for their tunnels on Mona Island, are especially abundant 
there. The males are comparatively rare. One came out of this tunnel in 
a dead branch of hibiscus not more than twice the diameter of the tunnel 
itself, very angry at being disturbed, September 1942 at RioPiedras. The 
entrance was in the middle of the tunnel, which was about nine inches long, 
in many places lined, or dusty, with pollen. From a larger tunnel in a 
dead branch of mahogany tree, June 1940 at Hda. Algarrobo, Guayama, 
Dr. Luis F. Martorell saw eight adults emerge, and found that it contained 
two larvae and two adults. Prof. J. A. Ramos saw several males and several 
females emerge from a nest in an old branch of Ficus stahlii on Mona Island. 




The Carpenter Bee, Xylocopa brasilianorum (L,), female. Twice natural size 
(Drawn by F. Maximilien.) 

The bees are not fussy about the kind of wood in which their burrows are 
made, and records of fence-posts attacked, of several kinds of wood, are 
possibly most numerous. Old, deserted tunnels may serve as shelter for 
small lizards: a natural but somewhat unexpected case of a large insect 
making a shelter large enough for occupancy by a vertebrate animal. The 
female bees frequent many kinds of flowers, especially hibiscus, scaring 
away any butterfly or other bee or wasp that might be sucking nectar there 
first. 

Apidae : Honey Bees 

Apis mellifera Linnaeus, the domestic honey bee, had long been present 
in Puerto Rico at the time that Dr. Gundlach wrote: "Esta especie {Apis 
mellijica L.) fue introducida de Europa y existe ahora, no solamente en 
los colmenares, sino tambien cimarrona en arboles huecos de los montes 
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y en las grietas de las penas." Mr. Aug. Busck, who visited the Island 
in 1899, noted that "very large colonites of a dark variety of Apis mellifica 
were abundant in hollow trees and especially in caves, sometimes also in 
outhouses. These are annually smoked out and furnish large quantities 
of honey." Mr. W. V. Tower was much interested in commercial "Bee 
Keeping in Porto Rico" (Circ. No. 13, P. R. Agr. Expt. Station, pp. 1-13, 
fig. 1. Mayagiiez, 1913), and Dr. E. F. Phillips visited the Island to report 
on "Porto Rican Bee Keeping (Bull. No. 15, P. R. Agr. Expt. Station, pp. 
1-24, pi. 2. Washington, D. C, May 29, 1914). Practical work on "Some 
Needs of the Porto Rican Beekeeper" by Mr. Rafael Vidal (Gleanings in 
Beeculture, 44: 409-10, fig. 1. Medina, Ohio, 1916) eventually led to ex- 
periments in "Rearing Queen Bees in Porto Rico" by R. H. Van Zwaluwen- 
burg & Rafael Vidal (Circ. No. 16, P. R. Agr. Expt. Station, pp. 1-12, fig. 5. 
Washington, D. C, February 26, 1918). 

The practical beekeeper, Mr. P. G. Snyder, reported his experiences of 
"Beekeeping in Foreign Lands" (Gleanings in Beeculture, 48: 721-24, fig. 3. 
Medina, Ohio, 1920), and most recently Mr. David A. Rodriguez has dis- 
cussed "Problemas Apicolas de Puerto Rico" (Circ. No. 99, Est. Expt. Insu- 
lar, Rio Piedras, pp. 1-22, fig. 4. San Juan, 1932). Of the early history of 
beekeeping, Mr. Edmundo Colon has written in his book on "Datos sobre 
la Historia de la Agricultura de Puerto Rico antes de 1898," (pp. viii & 302. 
Cantero, Fernandez y Cia., San Juan, 1930). 

On the natural enemies of domestic honey bees. Dr. Alex. Wetmore noted 
their being eaten by the local endemic kingbird in Puerto Rico, just as 
they are eaten by its counterpart in continental United States. More re- 
cent examination of the stomachs of the "pitirre," shot near Laguna San 
Jcse, Sabana Liana in January 1935, showed that a maximum of 15 and 
a minimum of 3 individual honey bees formed from 100% to 30% of the 
stomach contents of these birds, five of them having eaten nothing else. 
Mr. H. Bourne, the Barbadian cane technologist employed by Guanica 
Centrale, told of how the specimens of Bufo marinus sent to Mr. D. W. 
May, Director of the Mayagiiez Station, were collected in Barbados, from 
around a hive of bees. Naturally, their descendents in Puerto Rico might 
also be expected to eat bees, given the opportunity, unless the hives were 
placed well off the ground and had a shelf in front of the entrance, where 
the laden bees could rest on their return. In extreme cases hives may 
have to be fenced in with tight chicken-wire to keep the toads away. The 
little yellow grass lizard, Anolis pulchellus, also eats bees. Despite all these 
natural enemies, however, the number of honey bees observed on any ag- 
gregation of flowers is the yardstick by which one judges the comparative 
abundance of other flower-frequenting insects. It proved especially useful 
when determining the abundance of the introduced changa parasite, Larra 
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americana, on botoncillo flowers. Dr. Phillips had noted the importance 
of these flowers in the secretion of nectar for the domestic honey bees, and 
intensive observations on the flowers of Hyptis atrorubens and Borreria 
verticillata show how much these unobtrusive plants furnish. 

Surprisingly enough, the investigations of Mr. Francisco Sein on "Las 
Abejas en los Cafetales" (Circ. No. 79, Est. Expt. Insular, Rio Piedras, pp. 
1-6, fig. 1. San Juan, November 1923) indicated that insects are not 
necessary for the setting of the coffee crop, the flowers being self-fertile or 
wind-pollinated even when thrips and ants are excluded from them. Some 
coffee growers had seen honey bees knock the petals off the withering coffee 
flowers, and claimed that they were knocking off the young berries before 
they had set: a hasty observation, not supported by the facts as to the 
injury that honey bees might cause. But Mr. Sein's experience showed 
that, except for the beekeeper, no benefits were obtained by an abundance 
of either domestic or wild bees in groves. Indeed, unless the bees also 
belonged to him, the presence of the domestic bees was neutral so far as 
the coffee grower was concerned. 
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a system and to the unfaiHng and most obviously meticulous care with 
which it was expanded by Mr. Thos. H. Jones, few subsequent workers 
have failed to respond by adding their quota. Previous annotated lists 
have given the data as recorded, and it is hoped that no significant con- 
tribution has failed of due credit in the present publication. 

Dr. Robert Morss Lovett, of the English Department of the University 
of Chicago, giving a course in "Creative Writing" at the University of 
Puerto Rico, read all the MS or page proof, ironing out roughnesses and 
obscurities, and suggesting the omission of numerous commas, some of 
which the writer still thinks should have remained. Dr. Lovett should 
not, however, be held responsible for any infelicity in the English of the 
final publication, for numerous changes were made after his departure, 
and the writer can only record gratitude for his improvement of the parts 
of the original MS that actually passed under his inspection. 

During a summer vacation from Swarthmore, my son, Oliver Wolcott, 
prepared a subject index from galley proof that proved of inestimable 
value in the insertion of the page references when final page proof was 
available. 

To the numerous young ladies (their specific identity often already lost 
in the constantly changing stenographic personnel of the Station) who 
copied larger or smaller sections of the MS, the writer is most grateful 
for the drudgery from which he was saved. Whether it was a real saving 
in time may be questioned, for each girl had a different system of making 
errors. Too late to be used for most of the original MS, Mrs. Lucy Franqui 
de Santiago, now appointed for the exclusive use of the Division of En- 
tomology, is a pearl without price, for she copies exactly, including, alas, 
all the errors of the writer which her inexperience in scientific writing has 
not detected in the MS and called to his attention. 

The Editor of the Station publications, Mr. E. Molinary Sales, is to be 
thanked for reading the final proof, checking especially the local per- 
sonnel and locality records, and words, phrases and quotations in Spanish. 



ADDENDA et CORRIGENDA 

On the title page of No. 1, read ISOPTERA instead of ISPOTERA. 

On page 30: The red spider first noted by Mr. Ferdinand M^ndez injuring 
the appearance of the underside of the leaves of orchids has been deter- 
mined by Dr. Edward W. Baker to be his Tenuipalpus pacificus, of the 
family Phytoptipalpidae (= Pseudoleptidae) : "a serious pest to orchids 
in California." 

On page 45, add to the second paragraph: Dr. John W. H. Rehn has re- 
cently shown that Puerto Rico has two distinctive species of "The Genus 
Aspiduchus" (Noctulae Naturae 231, pp. 7, pi. 1. Philadelphia, Feb. 14, 
1951), describing that collected by Mr. Crampton in the caves at Corozal 
as borinquen, and that collected by Prof. J. A. Ramos and Mr. J. Maldo- 
nado Capriles in caves at Cabo Rojo as cavemicola. 

"The drawing on page 49," as is noted by Dr. A. B. Gurney in a letter 
of March 19, 1951, and as he showed the writer in Washington a few days 
later, comparing drawings in literature, "may be the species indicated, as 
I wrote you in 1947 was probably the case. A further comparison with 
the illustrations of Westwood and Saussure leaves some doubt that either 
ceratocephalum, or the supposedly synonymous adumbratus, is involved," 
and indeed it "resembles fairly well some species of Antillophilus." The 
description by Rehn & Hebard of Antillophius restrictus Redtenbacher 
checks closely with the more obvious characters shown in the drawing 
and in other specimens from El Yunque, and presumably is the correct 
name. 

The small, winged, green or brown walkingsticks found by Dr. Luis F. 
Martorell, September 26, 1950, feeding on the leaves of "jacana," Lucuma 
muUiflora A. DC., at El Collao, the highest point in the pass between 
Cayey and Salinas, tentatively identified by Dr. Gurney as Aplopus 
jamaicensis (Drury), actually differ in details from the illustration of this 
species, and can only be recorded as of the genus Aplopus. 

On page 58, after fourth paragraph, add: 

Cycloptilum antillarum Redtenbach, noted by Dr. Gundlach as Liphoplus 
krugii Saussure, "de los contornos de Mayagiiez," has not since been taken 
there, altho "numerous specimens were swept from vegetation on Sardinero 
and Uvero Beaches" on Mona Island by Prof. J. A. Ramos (1947-10), and 
it has been intercepted in a maga tree at Arecibo, and at San Juan. 
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Dr. Thomas E. Snyder's "Catalog of the Termites (Isoptera) of the 
World" (Smithsonian Misc. Collections, Vol. 112, pp. 490, Washington, 
D. C, November 1, 1949), pubHshed at the same time as No. 1 of "The 
Insects of Puerto Rico," requires certain changes in the nomenclature of 
the termites discussed in the latter. As noted by Dr. Snyder in his letter 
of January 10, 1951, these are: 

"p. 62: Emerson and I for the present are placing mona in the genus 
Kalotermes; there are Neotermes characters, however, the genera need 
further study and revision; there are overlapping characters in these 
former subgenera. 

"p. 63: cavifrons is a Cryptotermes." 
the legend under the illustration on p. 64 should read Kalotermes, not 
Kalotenmes. 

"p. 68: corniceps is now placed in the genus Procryptotermes. 

"p. 69: Eutermes theobromae is an African species from St. Thomas; 
it is a valid species, not a synonym of arboreus. 

"p. 73: Nasutitermes creolina soldiers from Puerto Rico are Nasutitermes 
nigriceps (Haldeman); the winged from Montserrat ephratae." 

Dr. J. D. Hood notes (page 94) that Gynaikothrips uzei Zimmerman is 
not a synonym for Gynaikothrips ficorum Marchal, all records of infesta- 
tion on Ficus nitida referring to the latter species. The former is presum- 
ably restricted to Ficus henjamina as host, not observed infested in Puerto 
Rico. 

Dr. Hood states that Diceratothrips wolcotti Morgan (page 95) is a syno- 
nym of Diceratothrips picticomis Hood, and doubts the occurrence of his 
Ommatiothrips gossypii in Puerto Rico. Aleurodothrips fasciapennis Frank- 
lin was not originally described in that genus, nor Hoplandothrips reynei 
Priesner, nor Franklinothrips vespiformis Crawford. 

Dr. Dozier's record of Liophloeothrips portoricensis Watson MS may pos- 
sibly refer to a Karjmothrips, to which genus Haplothrips merrilli Watson 
is now assigned. 

Mr. H. J. Franklin originally described Haplothrips gowdeyi (page 96) 
as Anthothrips. Dr. Hood's Haplothrips tibialis is now assigned to the 
genus Adraenothrips. "Chaetanaphothrips orchidii (Moulton) is not an 
Anaphothrips." 

On the first line of page 97, read melaleucus for melalencus, and on the 
fifth line, Limothrips for Limnothrips, this not being the genus in which 
Mr. A. H. Haliday originally described the species cerealium. On page 98, 
Thrips ahdominalis is now Microcephalothrips abdominalis (Crawford). 
Thrips tabaci (page 99) was originally described by Mr. K. Lindeman, not 
Lindemann. The presently accepted name for the continental bean thrips, 
(second paragraph, page 101) is Caliothrips fasciatus (Pergande). 
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On page 106, after fifth paragraph, add: 

The pubUcation by Drs. John S. Caldwell and Luis F. Martorell of their 
paper on "Cicadellidae" (Jour. Agr. Univ. P. R., 34 (1 — January 1950): 
in press) renders the following account, written before the trip of Dr. Cald- 
well to Puerto Rico to collect leafhoppers was even contemplated, and in 
galley proof while collections were still being made, largely obsolete. 
Before their publication has appeared, however, Mr. Julio Bird has col- 
lected nymphs and adults of an Empoasca on pumpkin at Corozal, which 
will feed on papaya, considered by Dr. David A. Young, Jr., of the U. S. 
National Museum, to be a new species. 

On page 134, second paragraph, read Megamelanus for Megamelus. 

On page 141, after sixth paragraph, add: 

Neomalaxa fiava, described by Mr. F. Muir (1918-426) from Mayagiiez, 
P. R., and listed by Muir & Giffard (1924-9) and Dr. Osborn (1929-110 
and 1935-239), is quite common generally on low vegetation in the mountains 
and at the edge of coffee groves on "cohitre," Commelina elegans. The 
nymphs produce five long filaments from the caudum, besides many smaller 
ones, and fine threads of wax from the thorax. 

on page 157, the tenth line should read: 

phyllum argenteum), coconut and other trees, as noted by Mr. Thos. H. 
Jones in "A List of the Coccidae of Puerto Rico" (Jour. Board of Com- 
missioners of Agr. P. R., 1 (1): 1-16, ref. 5, San Juan, 1937). 

on page 162, line 34, read "Dusting with," not "Dustin w gith." 

on page 187, completing the fourth paragraph: 

Miss Louise M. Russell has identified as Bemisia tabaci (Genu.) white- 
flies collected by Mr. Julio Bird which he had used in the transmission of a 
mosaic disease of "tuatua", Adenoropium gossypifolium. She identifies 
as Bemisia inconspicua (Q.), or of the tabaci complex, those on other 
common euphorbiaceus plants, as on "lechecillo". Euphorbia (now Chxie- 
mesyce) hypericifolia sent to Dr. Quaintance in 1915. 

on page 193, the second paragraph should read: 

The chrome yellow, conspicuously marked with black Runibia perspicua 
(F.) has been found on Vieques Island, according to the determination by 
Mr. Barber of a specimen in the AMC (Mayagiiez College) collection, 
dated xii-35. Mr. Barber (1939-295) describes a specimen from Bolivia 
as being red, but no such specimen is now in the U. S. National Museum, 
and all there are chrome yellow in color, as is also one recently collected by 
Miss Ann Wolcott on El Yunque, November 11, 1950, both adults and 
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nymphs on Brunfelsia lutea Krug & Urban, an endemic solanaceous plant, 
locally called "vega blanca." 

On page 200, line 10 from bottom, read Exogenus for Xenogenus. 

on page 211, after third paragraph, add: 

Pygolampis pectoralis (Say), as determined by Mr. Mario Perez, con- 
firmed by Mr. Reece I. Sailer, was taken in a light-trap at Cidra in De- 
cember 1950. This has not previously been recorded from Puerto Rico, 
altho earlier collections have been made: light-trap at Gurabo (Maldonado) 
and at Jayuya (J. A. Ramos), in 1943 and 1945. 

on page 213, after first paragraph, add: Mesoveliidae. 

Mesovelia mulsanti caraiba Jaczewski, described from others of the West 
Indies, Mexico and Panama, was first recorded from Puerto Rico by Dr. 
Alex. Wetmore (191G-41) as having been eaten by the spotted sandpiper. 
Mr. Barber records collection at seven localities in all parts of the Island. 
Dr. Hoffman found it in "charcas" at Isabela, and it has been intercepted 
at San Juan. 

on page 216, after first paragraph, add: Dolichomiris linearis Renter, as 
determined by Mr. Barber, has been swept from grass at Villalba. 

On page 219, after line 12, add: Engytatus geniculatus Reuter, in grapefruit 
grove at Anasco. 

page 223, line 6: the correct specific name for the introduced bullfrog is 
catesbeiana. 

page 224: The Actual Date of Publication (Distribution in Puerto Rico) 
is November 7, 1950. 

Dr. E. A. Chapin notes the following errata: 
On Cover of No. 2, Mordellidae instead of Mordelidae. 

on page 225, after first paragraph, add: Rhysodidae. 

Mr. W. S. Fisher has identified as species of Clinidium beetles inter- 
cepted by Mr. R. G. Oakley on decaying wood at Adjuntas, and collected 
by Dr. Donald De Leon on dead "nuez moscada" tree at Guavate Camp, 
Cayey. 

on page 227, after first paragraph, read Carabidae, not Carbidae. 

on page 228, line 9, Ardistomis is correct. Dr. Chapin writes that 
"the spelling Ardistomus was used apparently without authority in the 
Junk catalogue and that is where Blackwelder picked up the name." 
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on page 229, in seventh paragraph, add: Perigona nigriceps Dejean also 
occurs in Puerto Rico (Blackwelder 1944-44), this being possibly what is 
listed by Dr. Gundlach as Trechius (not Trechus Vlairville, in Blackwelder 
1944-32) substriatus Chevrolat "acaso nombre inedito; existe tambien en 
Cuba." 

on page 230, last line, Dejean is correct, not DeJean. 

on page 231, line 6, Rhombodera is correct, not Rhomobodera. 

on page 233, line 7 from bottom, read cumscripta, not cunscripta. 

on page 235, between Catopidae and Limnebidae, add: Leiodidae. 

Mr. R. G. Oakley intercepted on pods of Inga vera at Juana Diaz some 
beetles identified by Mr. W. S. Fisher as being a species of Aglyptinus. 

on page 235, line 9 from bottom, read testaceus, not testaceous. 

on page 246, line 9, Passalidae is correct, not Lucanidae, Stag Beetles. 

on page 246, line 5 from bottom, read Pinotus, not Copris. 

on page 264, "the change of name from Ligyrus tumulosus to Ligyrus 
cuniculus was made by Arrow in the Junk catalogue. Part 156, p. 37, 1937." 

Insert on page 269, after Byrrhidae. 

Chelonaridae 

Chelonarium punctatum Fabricius, originally described from Cuba, 
where Dr. Gundlach states "no as rara," is a most unique dark, little, 
oval beetle, flecked above with bluish-white, which has its head on the 
ventral surface of the prothorax. "Playing 'possum," with its legs closely 
appressed to the body, it looks more like a seed than a beetle. Collected 
by both Drs. Stahl and Gundlach, the family was omitted by Dr. Black- 
welder from its proper place in his list, and appears as "ADDENDA," 
pp. 923-925, with the Puerto Rican species listed on page 924. The beetle 
occurs in all parts of the Island, adults having been noted under such a 
variety of conditions, resting on host, as to indicate none of significance 
but the discovery of a pair in coitu, October 2, 1923, at Rio Piedras, in 
recently cut banana corm, placed on the ground in a banana plantation 
for the collection of adults of the corm weevil. Cosmopolites sordida Germar. 
Mr. Francisco Sein found two pupae inside shed larval skins in a rotten 
tree stump at Lares, June 14, 1921, from one of which an adult emerged 
that was identified by Dr. E. A. Schwarz, all of this material now being 
in the National Museum. Elytra have been noted in bird dung at Camuy, 
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and in an excrement pellet of Bufo marinus at Rio Piedras, thus appar- 
ently the beetles are sufficiently common to be a minor item in the food of 
both birds and toads. 

on page 270, line 7, read navicularis, not nauicularis. 

on page 277, line 3 from bottom, read impressa, not impresa. 

on page 280, line 13, read Taphrocerus, not Taphocerus. 

on page 197, line 1, read Epuraea, not Epurma. 

on page 301, line 3 from bottom, read varivestis, not varvestis. 

on page 309, line 14 from bottom, read aberration, not aberation. 

on page 312, line 11 from bottom, read Coelophora, not Coleophora. 

on page 313, line 1, read Coelophora, not Coleophora. 

on page 326, line 2, read Trientoraa, not Treintoma. 

on page 328, line 13, read A. J. Mutchler, not, J. A. Mutchler. 

on page 369, the paragraph beginning Podagrica cyanipennis Weise, should 
continue: 

As a Cyrsylus, Mrs. Doris H. Blake (Jour. Washington Academy of Sci- 
ences, 39 (11): 367-371, pi. 1, Washington, D. C, November 18, 1949), 
records collection by Mr. August Busck, at Fajardo in February 1899. 

on page 375, last line, read rufimanus for rufinanus. 

on page 377, line 7 from bottom, read Homoeocloeus, not Homocloeus. 

on page 381, line 20, read Montserrat, not Monteserrat. 

on page 403, line 8 from bottom, add: and of Erodiscus eaten by the killdeei'. 

on page 415, line 4 from bottom, add: and those intercepted by him on 
rotten wood in the mountains back of Yauco as a species Ulosomus and of 
Dryophthorus. 

on page 41C: Actual Date of Publication (distribution in Puerto Rico): 
February 5, 1951. 

on page 431, end of third paragraph, add: 

The results of this abruptly terminated investigation are reported as 
"Field Studies on the Bionomics of Anopheles albimanus, Part 1 : Aestiva- 
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tion of Immature Stages- — Progress Report" (Jour. National Malaria 
Society, 9(2): 176-180, fig. 2., June 1950) and "Parts II and III: Diurnal 
Resting Places— Progress Report" (idem. 9(3): 268-279, September 1950). 

on page 473, 7th paragraph, add: Mr. C. W. Sabrosky identified as armigera 
(Townsend) flies reared from larvae of Melipotis fasciolaris (Hiibner), the 
lingnum-vitae looper caterpillar, very abundant north of Sahnas in March 
1951. 

on page 510, end of first paragraph, add: 

In numerous fruits of the date palm, Phoenix dactylifera L., at Aguada, 
November 4, 1950, Mr. C. E. Stringer, Jr., intercepted maggots which 
when reared to adult were identified by Dr. Alan Stone as being Anastrepha 
mombinpraeoptans. 

on page 510: in eighth line from bottom, add: 

From fruits of the "almendron", Prunus occidentalis Swartz, at Jayuya 
on June 12, 1951, flies were reared which proved to Anastrepha suspensa. 

on page 511, after first paragraph, add: 

Polymorphcmyia basilica Snow, as identified by Dr. Aldrich from ma- 
terial reared by Dr. Richard T. Cotton from elongate oval gall in stem of 
"Santa Maria," Eupatorium odoraium, at Rio Piedras, has also been re- 
corded by Dr. Curran at Naguabo and Aibonito, and intercepted at Adjun- 
tas. 

on page 579, line 7 from bottom, read Depiopeia, not Deiopeia. 
on page 600, line 2 from bottom, read Encalypta, not Eucalypia. 

on page 633, after third line, add: 

A perfect unrubbed adult of Hemeroplanes parce Fabricius, the silver- 
spotted sphinx, not previously reported from Puerto Rico, was found by 
Mr. Gaspar Rivera under a bougainvillea bush at Rio Piedras, June 27, 
1951. 
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Abbella, 775. 

Aberana, 254, 851. 

"abeyuelo", 179, 202, 324, 325, .359, .389, 

490, 055, 835, 851, 8.53. 
"abrojo", 853. 
Abutilon 

hirtum, 206, 583. 
acacia, 336, 403, 815. 
Acacia (or Vachellia) 

farnesiana, 145, 300, 346, 376, 378, 781. 
Acalypha 

wilkesiana, 158, 159, 167, 175, 184, 311, 
643, 783. 
Acanalonia, 135, 136. 
Acanaloniidae, 135, 136, 138. 
Acanthaclisis, 91. 
Acanthagyna, 80. 
Acanthoderes, 342. 
Acanthoderus, 50. 
Acanthoseelides, 376-377. 
ACARIDA, 22, 26-31. 
ACARINA, 22, 26-31. 
Acacia 

nodosa, 698. 
Acaulona, 472, 802. 
"aceitillo", 64, 179, 182, 207, 236, 279, 337, 

344, 384, 400, 546, 781, 835. 
Aceratodes, 195. 
Acerophagus, 162, 164. 
acetic acid, 411. 
Achaea, 601. 
Achaetoneura, 479-480. 
Achanodes, 740. 
Acheta, 58, 59, 61. 
Achilorma, 133. 
"achiote", 70, 102, 170, 175, 197, 291, 332, 

445. 
Achivus, 561. 
Achorutes, 34. 
Achras 

zapota, 161, 167, 170, 175, 180. 
Achroia, 688. 
Achyranthes 

bettzickiana, 169, 184, 363. 

indica, 166, 212, 676. 
Achrysopophagus, 792, 798. 



Achylodes, 565-566, 804. 
Acidalia, 638-640. 
Acilius, 233. 
Acinopterus, 116, 117. 
.4ciura, 511. 
Aclerda, 173-174, 180. 
Acmaeodera, 277. 
Acolastus, 563. 
Acontia, 599. 
Acratodes, 638. 
Acratrichis, 235. 
Acrididae, 51, 52. 
Acridium, 52. 
Acritus, 245. 
acrobatic ant, 794. 
Acrobasis, 698. 
Acrocercops, 732, 734, 758. 
Acroleuca, 642. 
Acrolophus, 743-744. 
Acrometopia, 529. 
Acronarista, 472. 
Acroricnus, 767. 
Acrospila, 653-654. 
Acrostalagmus 

albus, 147, 153, 155. 

aphidum, 147, 152, 208. 
Acrosternum, 194. 
Acrosticta, 503. 
Acrotaenia, 512. 
Acrotoxa, 510. 
.4ctornithophilus, 70. 
Acupalpus, 230. 
Acylomus, 300. 
Acyphoderes, 339. 
Adaina, 705-706. 
Adelaide's warbler, 336, 347. 
Adelina, 329. 
Adelocera, 270. 
Adelothyreus, 270. 
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multifidum, 158. 
Aderidae, 295. 
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Aderocharis, 238. 

Aderus, 295. 

Adiopa, 609. 

Adjuntas, P. R., 38, 39, 44, 60, 79, 80, 134, 
154, 168, 177, 183, 190, 195, 198, 201, 
204, 205, 210, 213, 237-240, 242, 244, 
245, 247, 268, 269, 279, 284, 299, 300, 
316, 317, 328, 344, 345, 347, 349, 360, 
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Adraenothrips, 877. 
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AiJllopos, 633-634. 

Aeolus, 275. 

Aephnidius, 230. 

aerosol spray, 831. 

Aeschna, 80. 

Aeschinidae, 79. 

A'eschynomene 
sensiliva, 611. 

Aeshna, 80. 

Aethilla, 563, 565. 

Aethus, 189. 

Africa, North, 51, 524. 

Africa, 290, 498, 757, 807. 

African 
cloth-bark tree, 164, 169. 
mahogany, 64. 
tulip tree, 173, 654, 704, 837. 

Afrida, 577. 

Agallia, 106, 107. 

Agalliana, 107. 

Agalliopsis, 107. 

Agaonidae, 770-771. 

Aganisthos, 547. 

Agapostemon, 865. 

Agarista, 581. 

Agaristidae, 581. 

A gati 
grandiflora, 106, 109, 128, 279, 612, 620. 



Agathodes, 665-666, 672, 767, 837, 848. 
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americana, 170. 

sisalana, 170, 183. 
Ageniaspis, 794. 
Agellus, 122. 
Ageronia, 549. 
Aglaonice, 623. 
Aglaopteryx, 37, 38. 
Aglj'ptinus, 880. 
Agonosoma, 458. 
Agrait, H., 530. 
Agraulis, 541. 
Agripodeb, 588. 
"agrimensor verde", 603. 
Agromyza, 525-528, 529, 752, 782, 783, 

802. 
Agromyzidae, 525-528, 780. 
Agrotis, 583-584. 

"aguacate", 69, 137, 138, 180, 291. 
Aguada, P.R., 882. 
Aguadilla, P. R., 38, 68, 122, 203, 226. 

airport, 51, 202. 
Aguas Buenas, P. R., 17, 61, 122, 145, 179, 

190, 332, 371. 
Aguas Claras, 39. 

Aguirre, P. R., 79, 83, 114, 116, 119, 123, 
124, 129, 130, 134, 146, 205, 258, 263, 
266, 647, 661, 665, 671, 677, 690. 

Agylla, 577. 

Ahasverus, 298. 

Aibonito, P. R., 38, 44, 61, 67, 79, 83, 129, 
133, 134, 135, 138, 140, 141, 143, 189, 

191, 194, 199, 204, 209, 211, 213, 237- 
240, 242, 244, 245, 247, 268, 269, 279, 
284, 299; 300, 316, 317, 328, 344, 345, 
347, 349, 360, 362, 365, 371, 373, 389, 
402, 403, 405, 414, 415, 416, 439, 440, 
445-459, 463, 465, 466, 468, 469, 472, 
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500, 501, 515, 517, 520, 540, 542, 549, 
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607, 619, 623, 624, 638, 640, 643, 649, 
651, 660, 662, 664, 665, 670, 671, 675, 
680, 681-684, 689, 690, 707, 766, 767, 
769, 799, 805, 814, 824, 832, 837, 882. 

Airora, 289. 
airport, 51, 202. 
Aitken, T. H. G., 433. 
airplane, 493, 838, 857. 
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"ajl", 723. 

Akermes, 168. 

Alabama, U. S. A., 504. 

Alabama argillaoea Hllbner, 196, 274, 325, 

479, 484, 612-614, 615, 755, 803. 
Alaptus, 771. 
Alaska, 497. 

"albaricoque", 830, 831. 
albatros, 530. 

"albayalde", 153, 171, 826-828. 
"albizia", 64. 
Albizia (or Alhizzia) 

lebbeck, 64, 271, 336, 382, 383. 
Alcaeorrhyrichus, 195. 
Alois, 645. 
alcohol, 27. 

Aldrich, Dr. J. M., 417-531, 882. 
Aldrin, 56, 262, 393, 396, 820, 838-839. 
Alebra, 123. 
Aleochara, 242. 
Alethaxius, 352. 
Aletia, 612. 
Aleurodaphis, 156. 
Aleurodicus, 184, 185, 789. 
Aleurodothrips, 95, 877. 
Aleuroplatus, 188. 

Aleurothrixus, 1S7, 188, 781, 789, 798. 
Aleurotrachelus, 188. 
Aleyrodidae, 46, 184^-188. 
Alexander, Prof. C. P., 418, 422. 
alfalfa, 101, 219, 482, 583, 592, 594, 620, 

687, 721. 
alga, 12, 92, 262. 

mats, 83. 
Algarrobo, P. R., 169, 672. 
"algarrobo", 2, 64, 73, 175, 376, 380, 698. 
"alheli", 138, 175, 630. 
Alibertia, 634. 
alkali flats, 225. 
Allecula, 325. 
Alleculidae, 325. 
Allen's duck, 222. 
Allocoris, 189. 
Allocota, 766. 
Allograpta, 122, 464. 
xMIopogon, 453. 
AUoxacis, 324. 
"almacigo", 1, 65, 169, 187, 271, 291, 292, 

299, 315, 328, 329, 341, 342, 383, 385, 

415, 860. 



"almendra," (fruit) 296, 380, 510, 698, 

702. 
"almendro," (tree) 96, 101, 109, 149, 
166, 172, 173, 180, 182, 349, 385, 402, 
696, 746, 761, 766. 
"almendron", 882. 
"almendrota", 163, 179, 188. 
Almirante Road, P. R., 85, 87. 
Almodes, 636. 
almond, 298. 
Alogopteron, 54. 
Alphitobius, 329. 
alpha-naphthaflavone, 66. 
Alphantotimus, 456 (incorrect for 

Aphantotimus) . 
Althaea 

rosea, 614. 
Althos, 199. 
Altica, 7, 357, 364, 365. 
Aluaca, 612. 
aluminum, 65. 
aluminum sulfate, 32. 
Alydus, 65, 200. 
Alymeris, 286. 
Alysia, 212, 751. 
"amapola", 585. 
Amaranthacea, 364. 
Amaranthus 

spinosus, 219, 356. 

sp. and spp., 199, 211, 216, 262, 480, 593, 
648,676,706,772,804,806. 
Amaryllidaceae, 585. 
amaryllis, 164, 585. 
Amatidae, 573-576. 
"Amazon fly", 476, 694. 
Amazon rain forest, 44. 

region, 844. 
amber, 385. 
Ambia, 684. 
Amblycerus, 377, 781. 
Amblyderus, 301. 
Amblyomma 

cruciferum, 22. 

dissimile, 22. 
Amblyteles, 767. 
ambrosia beetle, 384-385. 
Ambrosia 

peruviana, 167. 

sp., 705, 710. 
Ambrosiodmus, 384. 
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Ambulicinidae, 630. 

ambush bug, 209, 210. 

Ameiva exsul, 51, 52, 58, 112, 137, 159, 189, 

194, 260, 274, 325, 330, 349, 591, 818. 
America, 542. 
American Museum of Natural History, 

8, 133, 567, 585. 
Ametris, 636. 
Ammalo, 578. 
Ammobia, 54, 840-841. 
Amnestus, 189, 190. 
Amnesus, 189. 
Amomis 

caryophyllata, 64. 
Ampeloglypter, 410. 
Amphiacusta, 61, 62. 
Amphicarpea sp., 714. 
Amphonyx, 626. 
Amphorophora, 154. 
Amydria, 740. 
Amyna, 597. 
Amyris, 334. 

balsamifera, 384, 386. 

elemifera, 386, 562. 
Amyrsidea, 76. 
Anacaeus, 237. 
"anacagiiitas", 308. 
Anacampsis, 722. 
Anacamptomyia, 480. 
Anacardium 

occidentale , 495. 
Anacentrinus, 410. 
Anaea, 550. 
Anagoa, 623. 
Anagrus, 142, 771. 
Anagyrus, 162, 791 . 
Ananca, 324. 
"anamii", 866. 
,4naphora, 743. 
Anaphothrips, 96, 877. 
Anartia, 537, 544. 
Anasa, 199. 
Anastatus, 47, 801. 

Anastrepha, 508, 511, 751, 758, 770, 882. 
.\nateinoma, 597. 
Anaulacomera, 53. 
Anax, 79, 80. 
Anaxipha, 61. 
Ancaeus, 237. 
Anceryx, 630-632. 



Anchonus, 399. 
- Anchyloptera, 710. 
Ancistrocerus, 861. 
Ancylochira, 277. 
Ancyloncha (Phyllophaga), 255. 
Anderson, C. G., 9, 156, 247, 521, 539, 542, 

594, 619, 800. 
Anderson, W. H., 383. 
Andira 
jamaicensis (= inermis), 225, 316, 317, 
346, 350, 383, 386. 
Andrallus, 195. 
Andrews, J., 423. 
Anarolaelaps, 26. 
Andros Island, 205. 
Anegada, B. V. I., 195, 554. 
Anepischetos, 624. 
Aneristus, 160, 170, 172, 173, 788. 
Aneurus, 201. 
"iingela", 564, 853. 
Anglefish Key, Florida, 748. 
angel's trumpet, 356. 
Angoumois grain moth, 718, 772. 
ani, 46, 51, 52, 53, 55, 58, 59, 158, 192, 193, 
195, 198, 199, 209, 212, 221, 223, 227, 
248, 249, 274, 313, 347, 353, 355, 363, 
370, 374, 387, 392, 397, 404, 407, 806, 
818. 
animal, 22, 31. 

domestic, 490, 493. 
Anisandrus, 384. 
Anicla, 582. 
Anisolabis, 34. 
Anisomorpha, 50. 
Anisoscelis, 196-197. 
Annona 

diver sifolia, 128, 140. 
(jlabra, 460, 617, 755. 
muricata, 161, 181, 182, 183, 207, 510, 

626, 703, 755, 800. 
paluslris, 180,617. 
reticulata, 169, 800. 
Anobiidae, 292, 295, 762. 
Anochetus, 812. 
Anolis 

cristatellus, 35, 39, 58, 95, 113, 116, 131, 
137, 148, 173, 192, 195, 198, 206, 209, 
216, 241, 244, 249, 260, 283, 285, 289, 
300, 309, 344, 347, 363, 381, 388, 392, 
399, 409, 414, 466, 513, 514, 579, 602, 
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627,093,738,741,743,754 

812,815,818,822,824,828 

834, 851, 863. 
evermanni, 216, 145, 283, 284, 
gundlachi, 145, 302, 313, 350, 
krugii, 35, 118, 144, 284, 370, 

693, 754, 822. 
pulchellus, 54, 56, 106, 112, 116 

122, 133, 143, 144, 148, 163^ 

203,208,241,244,248,359^ 

465,506,512,592,602,693; 

754, 806, 812, 815, 816, 817; 

826,830,831,832,833,834; 
stratulus, 95, 106, 116, 300, 350 

602,693,798,815,818,822; 

834, 837. 
Anomalagrion, 86. 
Anomis, 614-615. 
"anona" blanca", 128, 140. 
Anopheles, 429-432, 881. 
Anoplotermes, 74. 
Anoplius, 859. 
ANOPLURA, 102. 
Anosia, 537, 538. 
ant, 8, 40, 63, 70, 71 , 153, 158, 171 
250, 461, 666, 746, 793, 802, 
873. 
antlion, 91. 

ant-like flower beetles, 300, 301 
antennae, 61, 797. 
Anteoninae, 807, 849. 
Anteos, 555. 
Anthicidae, 300-301. 
Anthicus, 301. 
Anthocomus, 286. 
Anthocoridae, 214, 215. 
Anthomyia, 495, 496. 
Anthomyiidae, 495-497. 
Anthomiza, 525. 
Anthonomus, 402, 403. 
Anthophora, 867. 
Anthophoridae, 866-868. 
Anthony, H. E., 530, 5.32. 
Anthothrips, 877. 
Anthracothorax viridis, 97. 
Anthrax, 263, 450, 851. 
Anthribidae, 377, 378. 
Antianthe, 104. 
Antiblemma, 618-619. 



,759, 


806, 


Anticarsia gemmatilis (Hilbner), 


481, 


,831, 


833, 


620-621. 

Antidesma 




,385, 


831. 


bunius, 181. 




385. 




Antigonon, 566. 




458, 


602, 


Antigua, B. W. I., 1, 134, 448, 491. 
Antillicola, 483. 




1,118, 


,120, 


Antillophilus, 48, 50, 876. 




,199, 


200, 


antimony, 65. 




,381, 


388, 


Antipolistes, 740. 




,738, 


743, 


Antonina, 167. 




,818, 


821, 


Antricola 




,837, 


872. 


inarginatus, 24. 




1,381, 


385, 


Anurogryllus, 58. 




, 8.30, 


832, 


Anasco, P. R., 116, 125, 129, 138, 140, 


.141, 






149, 174, 194, 199, 202, 210, 226, 


236, 






238, 242, 248, 254, 257, 279, 316, 


324, 






326, 329, 331, 332, 338, 339, 389. 








Aonidiella, 181, 182. 








Apallacta, 637. 








Apanteles, 571, 585, 613, 626, 631, 633; 


,649, 






661, 723, 741, 753-756, 766, 780, 


781, 






■ 785, 807. 








Apate, 290-291. 




,174, 


,214, 


Apatura, 549. 




810, 


839, 


Apenes, 230-231. 

Aphanogmus, 808. 

Aphanosara, 717. 

Aphantotimus, 456. 

Aphelinidae, 176, 187, 785-790, 797. 

Aphelinoidea, 775. 

Aphelinus, 179, 785-786. 








aphid, 20, 89, 146, 156, 215, 230, 250, 


302, 






309, 312, 314, 462-466, 529, 763, 


779, 






795, 796, 818, 821, 824, 825, 832, 


833, 






834. 








Aphidencyrtus, 795. 








Aphididae, 146, 156. 








Aphidius 








testaceipes, 153, 154, 763. 








Aphiochaeta, 460. 








Aphis, 147-152, 304, 306, 763, 779, 783 


,824, 






834, 850. 








aphislion, 89-91. 








Aphodius, 248. 








Aphrissa, 556-557. 








Aphthona, 359-360. 








Aphycus, 165, 790, 792, 793. 








Aphytis, 785. 








apiary, 688. 
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Apicia, 644. 

Apidae, 871-873. 

Apinoglossa, 707. 

Apion, 400, 401, 781. 

Apis, 871-873. 

Apithis, 60. 

Aplastomorpha, 783. 

Aplopus, 48, 50, 876. 

Apodrosus, 389. 

Apoldea, 865-873. 

Aporosa, 419. 

apple, 524. 

App, B. A., 9, 504, 582. 

APTERYGOTA, 33. 

Appias, 559. 

ARACHNIDA, 17-31. 

Aradidae, 201. 

Araeopidae, 141-144. 

ARANEIDA, 18-22. 

"arana boba", 21. 

Archimegachile, 869. 

Archips, 708. 

Archipsocus, 76. 

Archytas, 482-483. 

Arctiidae, 577-580, 769. 

Arctocorixa, 223. 

Ardalus, 571, 785. 

A rdisia 

cubana, 549. 

Ardistomis (not Ardistomus), 228, 879. 

Areca 

catechu, 372, 569. 

areca palm, 177, 179, 279, 372, 592, 716. 

Arecibo, P. R., 5, 9, 38, 39, 50, 62, 76, 82, 
84, 85, 116, 128, 130, 131, 132, 138, 140, 
144, 150, 151, 153, 167, 171, 175, 183, 
186, 197, 203, 124, 219, 220, 228, 229, 
299, 300, 301, 314, 317, 349, 352, 356, 
364, 365, 402, 403, 406, 428, 445, 446, 
450-452, 455, 456, 458, 460, 463, 466, 
473, 478, 479, 485, 488, 491, 496, 499, 
500, 501, 503, 512, 515, 517, 518-524, 
529, 542, 546, 552, 553, 555, 558, 559, 
568, 573, 575, 576, 580, 587, 599, 601, 
602, 619, 625, 652, 659, 665, 668, 672, 
675, 678, 680, 681, 689, 690, 695, 698, 
703, 708, 709, 713, 739, 761, 766, 768, 
771, 788, 793, 798, 802, 805, 812, 814, 
816, 824, 828, 829, 831, 834, 836, 837, 
843, 847, 861, 866, 868, 876. 



Arega 

saccharifera, 716. 
Argas miniatus (= persicus), 24. 
Argentina, S. A., 81, 120, 243, 295, 468, 

485, 564, 565, 576, 587, 662, 675, 678. 
Argiallagma, 86-87. 
Argiope argentata, 766. 
Argopistes, 373. 
Argyractis, 683. 
Argyria, 690. 
Argyrogramma, 603. 
Argyrophylax, 480, 661. 
armatures of theca, 256. 
Aristotelia, 719, 760, 
Arizona, U. S, A., 81, 120, 531, 858. 
Arlington, Va., 127. 

Armadillo, Armadillidium, armadillo, 13. 
armored scales, 174. 
army worm, 581-624. 
"aroma", 64, 145, 346, 376, 378. 
Arracacia 

xanthorrhiza, 361. 
Arrhenophagus, 794. 
Arrhipis, 270. 

arrows of sugar-cane, 122, 376, 464, 576. 
Arroyo, P. R., 7, 39, 135, 192. 
arsenate of lead, 566, 570, 614, 668, 704, 
arsenic, 32. 
arsenical dips, 23. 

sprays, 387, 396, 398, 701, 724. 
Artanthe, 617. 
Artemia salina L., 11, 233. 
"artemisa", 167. 
"artemisa cimarrona", 867. 
Arthrocnodax, 441-442. 
Arthurium 

scandens, 170. 
arthropods, 11. 
Artibeus jamaicensis, 531. 
Artipus, 385-386. 
Artocarpus 

communis, 171, 384. 
Arvelius, 194. 
Arytaina, 145. 
Asbecesta, 359. 
Asca, 26, 27. 
Ascia, 537, 560-561, 804. 
Ascia monuste (L) 479, 560. 
Ascalaphidae, 91. 
Ascalaphids, 91. 
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Ascalaphus, 91. 
Aschersonia 

aleyrodis, 185, 187. 

cubensis, 170, 172. 

flavo-cilrina, 185. 

turbinata, 170, 171, 176. 
Asciodes, 663. 
Asclepias 

curassivica, 7, 151, 202, 598, 539, 682. 
Asclera, 323. 
Ascogaster, 761. 
Asellodes, 637. 
ash, 177, 217, 738. 

Ashmead, W. M., 764, 862, 854-862. 
Ashmeadopria, 808. 
Asia, 79, 467. 
Asilidae, 452-454, 863. 
Asilus, 453-454. 

Asio flammeus portoricensis, 530. 
Asopia, 687. 
asparagus, 183, 594. 

-fern, 177, 862. 
asparagus, 106, 363. 
Aspathines, 324. 
Aspergillus 

flavus, 165. 
Asphondylia, 441, 798, 799. 
Aspicera, 770. 

Aspidiotiphagus, 176, 178, 180, 780-787. 
Aspidiotus, 179, 182, 308, 785-787, 798. 
Aspidium sp., 588. 
Aspidoglossa, 228. 
Aspidoptera, 531. 
Aspiduchus, 45, 876. 
assassin bug, 210-213. 
Asteiidae, 523-524. 
Asterocampa, 549-550. 
Asterolecanium, 160, 161, 308, 793. 

pustulans, 16, 95, 161, 771, 786, 793. 
aster, 526. 
Asthena, 646. 
Asthenidea, 214. 
Astraptes, 565. 
Asynapta, 441. 
Asynchita, 315. 
Asyndetus, 456. 
Ataenius, 248-250. 
Atalopedes, 567. 
Atanygnathus, 241. 
.4tarba, 421 . 



Ataxia, 331. 
Ateneo, 68. 
Atethmia, 595. 
Ateuchus, 246. 
Atheas, 208. 
Atherigona, 495. 
Atheta, 242. 

Atholus (= Hister), 246. 
Athyroglossa, 517-518. 
Athysania, 617. 
Athysanus, 116. 
Atlantic Ocean, 1, 2. 
Atomosia, 452. 
Atopsyche, 92. 

Atractocerus brasiliensis L. & S., 295. 
Atrytone, 568'. 
Atrichopogon, 427. 
Atta, 830. 
Attagenus, 288. 
Attalus, 286. 
Attelabid, 6. 
Attelabus, 401, 402. 
Attid, 21. 
Atya scabra, 13. 
Aub6, C, 235. 
Audant, Andr^, 010,613. 
Augochlora, 865. 
-Augocoris, 190. 
Aulacaspis, 177. 
Auleutes, 408. 
Aulonium, 315. 
Auperia, 249. 

Australia, 302, 307, 309, 312, 528. 
Australian pine (beefwood), 59, 61, 90, 
135, 157, 257, 277. 

cottony cushion scale, 157-158. 

ladybeetle, 157, 167, 302, 303, 312. 

silk oak, 180. 

silver oak, 161, 257, 381. 
"ausii", 64. 

"ausubo", 65, 135, 140, 167. 
automobile, 493. 
Aux Cayes, Haiti, 459. 
Auxiomobasis, 718. 

"avocado", 128, 165, 169, 182, 183, 795. 
Axonopus 

compressus, 107, 118. 
Ayguabibas, Herminio, 286. 
Azeta, 621. 
Azochis, 672. 



890 



JOURNAL OF AGRICULTURE OF UNIVERSITY OF PUERTO RICO 



Azelina, 644. 

"azucena" (= tuberose), 183. 

Azya, 310-311. 

B 

babasslinut, 298. 

Baccha, 137, 461-464, 783, 803. 

backswimmer, 221. 

Baco-pa 

monniera, 544. 
bacterial parasites, 819. 
Bacteria, 48. 
Bactra, 709. 
Bacunulus, 48. 
"bAdula", 169. 
Baetis, 78. 
Bagisara, 595. 
bag, paper, 509. 
bagworm, 738. 

plaster, 740-741. 
Bahama (Islands), 1, 12, 185, 200, 277, 

448,488,507,541,683,826,831. 
Bailey, W. K., 525, 592, 862. 
Baker, A. C, 152, 154, 187. 
Baker, E. W., 27, 876. 
Balbis, 711. 
Balclutha, 122. 

Baldulus, 115, 120-21, 141, 795, 849. 
Ball, J. D., 116. 
Ballena, P. R., 151, 313, 630. 
Ballonicha, 685. 
Ballovia, 700. 
Balock, J. W., 9, 828. 
Baly, J. S., 355. 
balsa, 161, 657. 
balsam, 172. 

bamboo, 6, 32, 160, 175, 208, 291, 308, 310, 
311, 312,436,622,817,869. 

powder-post beetle, 212, 288-289, 762. 
Bambusa (Banibos) 

tulda, 160. 

tuldoides, 160, 289. 

vulgaris, 160, 289. 
banana, 36, 39, 45, 61, 76, 132, 140, 169, 
171, 180, 181, 182, 183, 187, 244, 298, 
317, 365, 380, 412, 427, 446, 522, 523, 
576, 768, 794, 821, 834, 837, 878. 

aphid, 156. 

corm weevil, 36, 245, 412-414, 880. 
Banasa, 194. 



Baniana, 611. 
Banisteria 

laurifolia, 183, 360. 
Banks, Nathan, 17, 24, 30, 62, 74, 75, 88, 

92, 858-859. 
"baquiiia", 133. 
Barbados, B. W. I., 29, 141, 166, 249, 251, 

263, 273, 309, 322, 396, 406, 449, 563, 

700, 775, 853. 
BH(10)12, 251. 
Barber, H. G., 8, 188, 223, 235, 245, 269, 

270, 282, 284, 286, 287, 288, 301, 320, 

323, 878, 879. 
Barber, H. S., 348-377. 
Barbour, Thomas, 260. 
Barbour, Wm. R., 697. 
Barhieria 

pinnata, 866, 870. 
Barceloneta, P. R., 29, 100, 130, 140, 144, 

170, 181, 195, 201. 
bare-legged owl. See owl. 
"barilla", 135. 
Baris, 7, 409. 
Barita, 109. 

barium fluosilicate, 396. 
bark of trees, 297, 298, 315, 325, 328, 

329. 
bark beetles, 379, 384. 
barn swallow, 381, 447. 
Barker, H. D., 127. 
Barranquitas, P. R., 223. 
Bo. Indiera Baja, 831. 
Bo. Maragu^, 109. 
Barrett, O. W., 8, 9, 55, 163, 169, 170, 177, 

180, 182, 206, 498, 612, 668, 713, 723, 

735, 780, 783, 784, 802, 803, 818,- 843. 
Barringtonia 

speciosa, 101,163, 179, 182. 
Barro Colorado Id. C. Z., 456. 
Barrow, E. H., 260, 855. 
Bartlett, K. A., 9, 147, 165, 178, 309, 310, 

312, 694, 728, 761, 765, 782, 783, 788, 

791, 793, 795, 808, 849. 
Basella 

alba, 168. 
Bassus, 694, 761-762. 
basket, 291, 292. 
basswood leaf -roller, 657. 
bat, 1, 24, 34, 61, 531-532, 636. 
Batazonus, 860. 
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batfly, 531, 532. 

bather, 12-13. 

bathroom, 14. 

Batis 

maritima, 135, 434. 

Batrachedra, 715, 805. 

Batusa, 136. 

"bayahonda", 158, 289, 294, 299, 339, 370, 
377, 607, 088, 707, 835. 

Bayamon, P. R.,7, 39, 48, 00, 74, 75, 76, 
96, 107, 130, 135, 144, 156, 158, 169, 
177, 181, 182, 183, 189, 195, 217, 223, 
229, 230, 235, 236, 239-241, 263, 283, 
288, 291, 297, 298, 303, 312, 317, 318, 
.321-323, 338-341, 344, 345, 348, 352, 

303, 305, 366, 402, 419, 423, 434, 444, 
451, 453, 460, 467, 470, 472, 473, 475, 
477, 486, 488, 495, 501, 512, 518, 521, 
523, 530, 549, 552, 508, 574, 576, 577, 
578, 581, 584, 586, 587, 588, 591, 593, 
590, 598, 599, 600, 601, 603, 604, 607, 
008, 610, 612, 614, 015, 617-619, 621- 
626, 631-635, 038, 639, 645, 647, 648- 
053, 000, 662, 669, 670, 672, 675-678, 
680, 083, 084-088, 695, 096, 098, 699, 
704-707, 709, 711, 721, 722, 731, 738, 
739, 741, 759-761, 706-769, 775, 784, 
789, 802, 803, 807, 814, 855, 859, 861, 
864-867, 869. 

Bdellonyssus bacoti, 27. 

beach, 138, 148, 157, 159, 175, 182, 183, 220, 

322, 325, 327. 
beach bean, 151, 702. 
beach flea, 12. 
beach grass, 116. 
beam, 65. 
bean, 51, 59, 95, 97, 98, 106, 143, 192, 194, 

215, 210, 301, 314, 356, 358, 361, 363, 

304, 375-377, 441, 461, 526, 563, 579, 
592, 604, 001, 666, 673, 075, 688, 700, 
703, 780, 869. 

lace-bug, 206-207. 

leafhopper, 125, 128. 

leaf-miner, 802. 

leaf -roller, 563-564, 781. 

thrips, 97, 101, 877. 

weevil, 375-377. 

Webber, 478, 480, 785. 
Beard, R. L., 343. 
Beatty, H. A., 18, 302, 601, 664, 725, 733. 



Beauveria 

globulifera, 192, 198. , 
bedbug, 25. 
bee, 470, 688, 865-873. 
beefwood, 59, 90, 135, 157, 158, 175, 200, 
277, 291, 303, 316, 338, 385, Oil, 739, 
801, 818, 832, 853, 802, 864. 
beet, 361, 363, 483, 648, 676. 

leafhopper, 118. 
beggar-weed, 563. 
begonia, 159, 440. 
beetle, 26, 147, 225^16, 819. 
"bejuco de berac", 633. 
"bejuco de buey", 183, .360. 
"bejuco de caro", 649. 
"bejuco de corrales", 365, 835. 
"bejuco de San Pedro", 653, 567. 
"bejuco de toro", 188, 360. 
"bejuco de vaca", 653. 
Belem do Pard, 57, 185, 189, 190, 318, 477, 

626, 633, 637, 663, 843-846. 
Belonuchus, 240. 
Belophorus, 378. 
Belostoma, 222, 223, 400. 
Belostomatidae, 222-223. 
Belostomidae, 223. 
Belvosia, 477, 478, 626. 
Bembecidae, 447, 846-848. 
Bembex, 846. 
Bembidion, 228. 
Bembix, 320, 846. 
Bemisia, 187, 789, 878. 
Beudis, 619-620. 
Benson, Mary Foley, 192, 505. 
benzene hexachloride, 100, 392. 
Bephrata, 799. 
Bequaert, J. C, 447-449, 530-532, 802, 

864. 
Bei-ger, E. W., 170. 
Berlin, 5. . 

Bermuda grass. 111, 112, 118, 215. 
Berosus, 242. 
"berraco" ants, 268, 813. 
berry, 102. 
Berry, N. O., 9. 
Berryhill, I. W., 9, 510. 
BerthoUetia 

excelsa, 183. 
Beskia, 477. 
"bete d'argent", 275-276. 
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betel palm, 269, 300, 569. 
Bezzi, Mario, 509. 
Bethylidae, 848-849. 

wasp, 728. 
Betten, Cornelius, 92. 
Biaggi, v., 407. 
Bibio, 451. 
bicyclo-(2,21)-5-heptene-2,3-dicarbox- 

ylio acid — dimethyl ester, 426. 
Bibionidae, 443. 
Biblis, 537, 545-546. 
Bicyrites, 846. 
Ridens 

pilosa, 96, 97, 99, 215, 216, 217, 317, 349, 
361, 511, 525, 527, 711, 802, 853, 866. 
Bignonia sp., 704. 

unguis-cati, 177. 
Bignoniaceae, 654. 
Bigot, J., 491. 
big-headed flies, 470. 
biological control, 261, 394, 819. 
Biocrypta, 239. 

binding of books, 288, 292, 294. 
Binghamton, N. Y., 588. 
bird, 55, 56, 245, 847. 

excrement, 625, 880. 

flies, 530, 531. 

lice, 76. 

skin, 74. 
birch bark, 860. 
Bird, Julio, 878. 

Biscayne Bay, Florida, 456, 501, 516. 
Bishopp, F. C, 77, 534-535. 
bite, 16, 19, 443. 
Bithoracochaeta, 496. 
biting bird lice, 76. 
Bitoma, 315. 
Bixa 

orellana, 70, 170, 175, 197, 332. 
Blaberus, 45. 
black & white warbler, 315, 328, 347, 385. 

blight, 141. 

carpet beetle, 288. 

fungus beetle, 329. 

hard-back, 263. 

scale, 172. 

swift, 385. 

thread scale, 177. 

thrips, 96. 

widow spider, 19. 



blackbird, 77, 103, 626, 677, 721. 

blackflies, 443. 

Blackman, M. W., 379, 384. 

black-necked stilt, 223. 

black-throated blue warbler, 349. 

Blackwelder, R. E., 225, 416, 879, 880. 

Blair, K. G., 325-329. 

Blake, Doris, Mrs., 352-372, 881. 

Blapstinus, 326. 

Blastobasidae, 717-718. 

Blastobasis, 717-718. 

Blastophaga, 770-771. 

Blatchley, W. S., 246, 316, 318. 

Blatchley & Leng, 406, 407. 

Blatella, 39-40. 

Blatta, 39. 

Blattidae, 37-42. 

Blechum 

brownei, 96, 545. 
Bledius, 237. 
"bledo" (See "blero"). 
Blepharida, 370. 

Blepharipeza (See Leschnaultia), 481. 
Blepharoceridae, 422. 
Blepharomastix, 477, 661. 
Blepharoneura, 513. 
Bleptina, 623. 
"blero" (or "bledo"), 199, 200, 216, 363, 

604. 
Blighia 

sapida, 171. 
blight, 141. 

Blissus leucopterus Say, 203. 
blister 

beetle, 321, 322. 

mite, 30. 
Blosyris, 607-608. 
blowfly, 489-492. 
blue bottlefly, 491. 
blue heron, little, 242, 243, 259. 
"blues" (butterflies), 552-554. 
bluish bloom, 326. 
Board of Comm. Agr., P. R., 8. 
boat, 68. 

Boarmia, 636, 644-645. 
boat, 68. 

boat-tailed grackle, 259, 627. 
boat-load, 281. 
Bocchoris, 652, 685. 
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virgata, 617. 

Bodkin, G. E., 759. 

body poultry louse, 76. 

Boerhaavea, 636, 706. 

Bohart, G. E., 460. 

Boheman, C. H., 405, 

"bois chandelle", 384. 

"bois fourmi", 837. 

boisenberry, 158. 

Bolbosia, 216. 

Boletina, 440. 

Bolina, 605, 606. 

Bolitobius, 242. 

Bolivia, S. A., 878. 

Bolivian Chaco, 470. 

Bombiliodes, 574. 

Bombycodes, 644. 

Bombycid caterpillar, 478. 

Bombyliidae, 257-258, 450-452, 851-852. 

Bombylius, 452. 

Bombyx, 578. 

Bomolocha, 624. 

Bonchis, 686. 

Bonnet, J. A., 698. 

booby, 530. 

booklouse, 74. 

Boopidae, 76. 

Boopliilus annulatus microplus, 22-23. 

Boqueron, P. R., 44, 45, 59, 60, 61, 68, 116, 
117, 146, 151, 201, 220, 232, 240, 284, 
289, 300, 314, 341, 346, 353, 360, 362, 
.370, 371, 373, 374, 376, 389, 403, 408, 
467, 478, 479, 512, 530, 546, 563, 566, 
567, 575, 583, 612, 619, 666, 707, 713, 
757, 765, 772, 775, 804, 805, 833, 868. 

borax, 32. 

Borboridae, 498. 

Bordeaux mixture, 128, 160, 668, 701. 

Borellia, 34. 

Borencoua, 103. 

Boriuquen, 1 . 

Borinquena, 78. 

Borinquolaelaps, 27-28. 

Boneria 

verticillata, 159, 189, 190., 210, 318, 409, 
443, 468, 470, 471 , 482, 483, 486, 544, 
635, 645, 676, 840-845, 851, 853, 
855,859-861,869,873. 

Borror, D. J., 82. 



Bostrychidae, 288-291. 

Bostrychus, (See Apate), 290-291. 

Boston fern, 179. 

Botanist, 5. 

Botanobia, 522-523. 

Botanodiinae, 519. 

Bothrideres, 316. 

Bothriocera, 131-132. 

"botoncillo", 159, 189, 190, 210, 212, 318- 

321, 409, 443, 468, 470, 471, 486, 544, 

561, 635, 645, 676, 840-845, 851, 853, 

859-862, 866, 869, 872. 
Botrytis 

rileyi, 165, 171, 180. 
Botys, 652, 662, 665, 671, 676, 677, 679- 

682. 
Bovicola, 76. 
Bougainvillea, 74, 109, 159, 312, 663, 882. 

leaf-tier, 663, 756. 
Bourne, H., 251, 291, 853, 872. 
Bovell, J. E., 251. 
Boving, A. G., 306, 327. 
Box, Harold E., 9, 200, 257, 263, 265, 310, 

320, 451, 475, 693, 761, 762, 850-855. 
Brachinus, 231. 
Brachistella, 110, 775, 
Brachmia, 730. 
Brachyacma, 721, 797. 
Brachycorene, 567. 
Brachygaster, 764-765. 
Brachymeria, 479, 561, 613, 655, 746, 803- 

805. 
Brachymesia, 82. 
Bracliymyrmex, 156, 833. 
Brachypogon, 427. 
Brachyphylla 

cavernarum, 531. 
Brachs'premma, 418. 
Brachystegus, 839. 
Brachytarsus, 378. 
Bracon, 756-757. 
Braconidae, 751-763, 795. 
Braconid wasp, 313, 585, 655, 682, 693, 

710, 723. 
Bradburya, 130. 
Bradford, Harry, drawn by, 391, 394, 406, 

475, 691. 
Bradina, 684. 
Bradley, G. H., 437. 
Bradt, Schuyler 4-13. 
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Bradycellus, 230. 

Brasil (or Brazil) 40, 58, 80, 107, 120, 127, 
199, 310, 311, 314, 318-320, 443, 456, 
457, 461, 463-465, 468, 477, 478, 481, 
488, 498, 504, 511, 512, 530, 531, 550, 
646, 678, 694, 754, 786, 788, 791, 858. 

nut, 183. 

rubber, 186. 
bread-fruit, 207. 
Brebner, R. B., 320. 
Brentidae, 378-379. 
Brenthia, 714. 
Brentus, 378, 379. 
Brepholaxa, 195. 
Brethe.siella, 793. 
"bret6nica", 544. 
"bretana", 168. 
Brevicoryne, 152. 
brick, 744. 
BridweU, J. C, .377. 
British Guiana, 199, 475-477, 482, 486, 

693, 759, 761, 762, 819. 
Britton, Elizabeth G., 825. 
Britton, N. L., 8, 334, 810. 
Brittonella, 334. 
broad-bean weevil, 376. 
broad-nosed grain weevil, 416. 
broccoli, 97, 152. 
Bromelia 

pinguin, 21, 183, 719, 730. 
bromeliads, 74, 179, 206, 428, 429, 437. 
Bronchelia, 644. 
Brookland, D. C., .320. 
broom corn, 146. 
Brothis, 644. 
brown ant, 818. 

dog tick, 23-24. 

hard-back, 263. 

sugar, 99, 298. 

sugar-cane aphis, 162-153, 162, 818. 
Brown, F. Martin, 555-557. 
Brown, Arthur C., 508. 
Bruchidae, 375, 377, 781. 
Bruchus, 375. 
Bruce, W. G., 56. 
Brues, C. T., 14, 461. 
Brujas, 608. 

Bruner, S. C., 189, 192, 499, 553, 663. 
Brunfelsia 

americana, 181. 

lutea, 878. 



Brunner von Wattenwyl, Carl, 39, 48, 54. 

Bryant, E. B., 18. 

Bryant, G. E., 286, 318, 328, 339, 351, 363, 
370, 371, 373. 

Bryolimnia, 595. 

Bryophyllum 
pinnatum, 794. 

Bryoporus, 242. 

bubonic plague, 533, 815. 

"bucare", 36, 38, 75, 158, 163, 167, 173, 
185, 198, 206, 241, 245, 246, 303, .329, 
356, 383, 415, 423, 665, 767, 837, 848, 
864. 

Bucculatrix, 734. 

Buchanan, L. L., 2.32, 386, 416. 

Buchenavia 

capitata, 65, 383. 

Bucida 

huceras, 64, 275, 294, 300, 325, 338, 340, 
352, 762, 836, 851. 

Buckeye (butterfly) 543-544. 

Buona Vista Camp, Sec Camp Buona 
Vista. 

"buenas tardes", 171. 

Buenoa, 221. 

buffalo gnat, 444. 

Bufo lemur, 234. 
marinus, 16, 22, 27, 53, 56, 59, 194, 196, 
212, 222, 225, 227, 234, 243, 249, 250- 
253, 263, 265, 266, 273, 275, 330, 338, 
354, 359, 362, 388, 392, 398, 399, 406, 
410, 414, 593, 602, 676, 803, 819, 821 , 
824, 849, 852, 853, 872, 880. 

bug, 188-223. 

bullfrog, 17, 222-3, 262, 445, 879. 

bull-team, 259. 

bunch3--top disease of papaya, 123, 152. 

Buprestidae, 275-280. 

Buprestis, 277, 279. 

Bureau of Entomology, U. S. D. A., 675, 
874. 

buried treasure, 159. 

Burke, A. M. B., 439. 

Burks, B. D., 779, 806. 

Burmeister, G., 36, 63. 

Burmesiter, H. C. C, 264. 

Burr, Malcom, 34, 36. 

"burrillo", 175. 

"burro", 289, 290, 329, 346, 560. 

"burro prieto", 658. 
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burro, 19. 

burrowing flea, 535-536. 

Bursera (or Elaphrium) 
simaruba, 169, 271, 315, 328, 342, 383, 
385, 415, 860. 

Busck, Aug., 8, 45, 156, 184, 187, 188, 189, 
192, 197, 198, 199, 200, 202, 203, 204, 
214, 229, 237, 240, 283, 284, 345, 353, 
370, 374, 410, 416, 417, 421, 425, 427, 
4.34, 435, 442, 443, 446, 450, 451, 453, 
455, 457-460, 462-466, 473, 478, 482- 
484, 486, 488, 491, 493, 494-499, 503, 
504, 512, 514, 517, 523, 524, 528-530, 
.539, 581, 611, 688, 690, 705, 706, 707, 
709, 710, 712, 714-718, 720-723, 725, 
726, 730-734, 738-744, 753, 754, 787- 
789, 801, 816, 835, 865, 872, 881. 

Buteo platypterus cubanensis, 530. 

"butterfly-nest", 37, 45, 478, 760. 

l)utterfly, 478, 537-573, 772, 871. 

buttonwood, 02. 

Byrrhidae, 269. 

Byrsonima 

spicata, 379, 746. 



"cabalon", 067. 
"cabalonga", 667. 

cabbage, 152, 207, 388, 526, 604, 713-714, 
815. 

butterfly, 479, 557, 560-561, 804. 

looper, 603. 
Cabezas de San Juan, P. R., 146, 563. 
Cabo Rojo, P. R., 11, 79, 81, 83, 181, 183, 
191, 223, 228,876. 

lighthouse, (See also "Faro") 
cacao, 92, 102, 153, 235, 242, 244, 381, 782, 
792, 830. 

beans, 75. 

thrips, 101-102, 782. 
"cacao motillo", 65, 75. 
Cacera 

tuherosa, 363. 
"cachaza", 17, 248, 268, 445, 469, 493. 
"cachazudo", 583. 
Cacostola, 341. 
cactus, 23, 32, 176, 812. 
caddis fly, 92-94. 
"cadelle", 287. 
"cadillo", 109, 173, 615. 



cadmium, 65. 

Cadrema, 518. 

Caecilius, 75. 

Caenis, 78. 

Caenocara, 295. 

Caenogenes, 743. 

"cafe de la India", 153, 182, 365, 488, 
497, 516, 519, 526, 529. 

"cateillo", 858. 
cimarron", 48. 

cage, screened, 168. 

Cafius, 240-241. 

Caguas, P. R., 5, 38, 48, 57, 94, 129, 156, 
177, 182, 183, 196, 204, 228, 230, 360, 
371, 807, 430, 452, 456, 457, 465, 466, 
472, 473, 488, 496, 498, 499, 540, 542, 
550, 575, 577, 589, 675, 759, 761, 763, 
770, 785,807,834,862. 

cahoun palm, 716. 

"caimito", 156, 167, 175, 181, 296, 510. 

Caja de Muertos, 192, 859. 

Cajanus 

indicus, { = Cajan cajan), 583, 674. 

calabash (tree), 479, 654. 

Caladium 
calocasia, 156. 

"calambreila", 182. 

Calamoceratidae, 92. 

Calandra, 7, 783. 

Calasoma, 227. 

Calcaritermes, 68. 

calcium arsenate, 661. 

calcium cyanide, 143. 

Caldwell, J. S., 125, 146, 878. 

Calendra, 412. 

calf, 534. 

Calidota, 578. 

California, U. S. A., 76, 120, 167, 172, 173, 
181, 307, 314, 451, 528, 770-771, 785, 
788,798,801,802,858,876. 
pepper tree, 173. 
red scale, 181-182. 

Caliope, 500. 

Caliothrips, 877. 

Calisto, 551-552, 785. 

calla, 156. 

Callasopia, 686. 

Callibaetis, 78. 

Calliceras, 808. 

Calliceratidae, 808. 
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Callicista, 553. 
Callidn^as, 555-557, 805. 
Calliephialtes, 697, 728, 765. 
Callierges, 589, 593. 
Callihorminus, 762. 
Callimantis, 46, 801. 
Callimome, 441, See Torymus, 798. 
Callimomidae, See Torymidae, 798. 
Callimorpha, 579. 
Calliphoridae, 489-492. 
Callipogon, 332. 
Callipogonius, 341. 
Callitroga, 489-490. 
Callomegas, 332. 
Callopisma, 282, 283. 
Callosobruchus, 377. 
Callotillus Crusoe Wolcott, 386. 
Calobata, 514. 
Calobatidae, 513-515. 
Calonyction 

aculeatum, 653. 
Calophyllwn 

antillanum, 31, 149, 153, 156, 158, 164, 
170, 182, 183, 185, 710. 
Calopteron, 281. 
Calosoma, 227. 
Calotermes, 63. 
Calotropis 

procera, 151, 463, 539, 818. 
Calpe, 618. 

Calpodes, 569, 772, 804. 
caltrop, yellow, 468, 785, 851, 853. 
Calvert, P. P., 81-86. 
Calymmanderus, 294. 
Calyptronoma 

rivalis, 140. 
Calj'thea, 497. 
Calypthranthes 

pallescens, 625. 
"camdndula", 292. 
Camargo, Felisberto C. de, 310-314. 
"camasey", 31, 49-50, 390, 660. 
cambium-miner, 441. 
Cambodiana mango, 509. 
Cambogia, 646. 
camouflage, 91, 138. 
"cambron", 158. 
Camp Buchanan, 169, 332. 
Camp Buena Vista (Maricao), 80, 85, 201, 
400. 



Camp Dona Juana, 88, 129, 612, 746, 766, 

831. 
Camp Kofrcsi (Mona Id.), 90, 91, 158, 

200, 287, 334, 338, 657, 731, 741, 800, 

806, 818, 827, 832, 834. 
Camp Las Casas, 27. 
Camp O'Reilly, 88. 
Camp Maravilla, 140. 
"campatia", 356. 
"campeche", 800. 
Campinas, Sao Paulo, 312. 
Camponotus, 834-835. 
Campsomeris, 257, 258, 265, 266, 451, 821, 

852-855, 870. 
Camptolina, 646. 
Camptprosopella, 499. 
Campylothorax, 34. 
Camuy, P. R., 97, 187, 226, 880. 
Canada , 86 , 257 , 479 , 482 , 486 , 528 , 558 , 6 1 3 . 
Canal Zone, 34, 123, 185, 509. 
Canary Islands, 1. 
Canavali 

ensiformis, 674, 700-701. 
maritima, 151, 702. 
"candela or candelilla", 723-724. 
cane, (see sugar-cane). 
Canifa, 324. 

canna, 33, 97, 167, 187, 569, 772, 804, 810. 
Cannacria, 82. 
cannibalism, 86. 
cannon-ball tree, 97. 
Canovanas, P. R., 183, 192, 215. 
canteloupe, 354, 667. 
Cantharidae, 285-286. 
Canthochilum, 247. 
Canthon, 246, 485. 
Canthonella, 247. 
Canuleius, 50. 
"cafia blanca", 251. 
"cana brava", 32, 129. 
"canatistuala", 95, 162, 771. 
Cano Tiburones, 81, 86. 
"capa del obispo", 158, 159. 
"capd bianco", 46, 52, 217, 653, 704, 783, 

804. 
"capd cimarron", 349. 
"capA prieto", 65, 124, 209, 288, 467, 468, 

734. 
Cape Sable, Florida, 748. 
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Cnperonia 

palustris, 616, 706, 807. 

regalis, 706. 
Cap-Haitien, 613. 
CapliA'S, 686. 
Capitol building, 164. 
Capnodes, 619. 
Capparis 

haducca, 207. 

coccolobifolia , 560. 

cynophallophora, 658. 

flexuosa, 207, 289, 290, 329, 346, 658, 
659. 

portoricensis, 560. 
Capps, Hahn W., 581, 606, 617, 660, 664, 

670, 673, 675, 679, 682, 698, 874. 
caprifig, 771, 798. 
Capriles, Jenaro, 

Maldonado, 133, 140, 210, 533, 876, 879. 
Capsicum 

frutescens, 155. 
Capsid, 211, 215-19, 
Capsidae, 215-219, 
Carabidae (not Carbidae), 5, 227-231, 

879, 
Carabunia, 103, 794-795, 
Caracas, Venezuela, 5. 
"caracolillo", 64, 
Caradrina, 595. 
carbohydrate, 174. 
carbolic acid, 162. 
carbon 

bisulfide, 260, 415. 

tetrachloride, 425, 
Carcelia, 479, 804, 
Carcha, 685, 
Carcinophora, 36, 414, 
"carcoma del tabaco", 292-294, 
Cardiastethus, 215, 
Carcinops, 245, 
Cardin, Patricio, 343, 754, 
cardboard, 292, 
Cardiocladius, 424, 
Cardiocondyla, 816-817, 
Cardisoma guanhumi, 13, 
"cariaquillo", 135-136, 137, 144, 580, 

834. 
Caribbean Area, 81. 
Caribbean Sea, 1. 
Cariblatta, 38. 



Cariblattoides, 38. 

C'arica 

papaya, 152, 178, 185, 507, 
824, 

carina, 141 , 201 , 

Carinodes, 767, 

carnation, 59, 96, 

Carneocephala, 112, 

"caro", 151, 

Carolina, P, R,, 85, 

Carolinaia, 152, 

Carpelimus, 236-237, 

carpenter, 89, 

carpenter bee, 870-871, 

carpet grass, 107, 112, 118, 

Carpolonchaea, 499, 

Carpophilus, 296, 

Carrion, A, L,, 533-536, 

carrion, 460, 484, 490, 

carrot, 106, 107, 109, 118, 120, 
216,217,361,396,768. 

Carsidara, 146, 

Cartagena Lagoon, 37, 51 , 55, 7 
111, 220, 221, 228-230, 232, 
242-244, 259, 302, 314, 357, 
392, 403, 406, 408, 424, 430, 
446, 447, 449, 451, 453, 459, 
538, 541, 544, 546, 549, 555, 
566,606,624,695,721,775, 

Cateris, 623, 

Carthasis, 213. 

carton, 171. 

Cartwright, O. L,, 248, 

"carubio", 207, 

Caryobruchus, 377, 

Casa Grande, 61. 

Casandria, 600. 

Casearia 

abovata, 550. 
aculeata, 158. 
arborea, 175. 
decandra, 719. 
sylvestris, 48, 858. 
spp., 399. 

casein, 75, 301. 

cashew, 495. 

"casimir", 590. 

Casnonia, 231. 

cassava, 349, 370, 407, 498, 631 

cassava melon, 106, 148, 667. 



631, 632, 



123, 143, 



9-88, 104, 
236, 240, 
363, 374, 
433, 434, 
467, 498, 
556, 559, 

846, 847. 
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Cassia sp. 555, 558, 608, 725. 

fistula, 95, 161, 566, 608, 771. 

grandis, 656. 

obtusifolia, 619. 

occidentalis, 55, 556, 702. 
Cassid, 6. 
Castilla 

elastica, 175, 180, 632. 
castor-oil, bean plant, 137, 177, 202, 207, 

280, 306, 325, 386. 
Casuarina 

equisetifolia, 59, 61, 90, 135, 157, 158, 
159, 175, 200, 257, 277, 289, 303, 
316, 336, 338, 385, 611, 738, 818, 
832, 853, 861. 
cat, 31, 71, 534. 
Catabena, 588-589. 
Cataclysta, 683-684. 
Catacteniza, 672. 

Catano, P. R., 129, 160, 177, 178, 183, 205. 
Catapastus, 410. 

caterpillar, 35, 212, 227, 753, 819, 862. 
Catharanthus 

roseus, 149. 
Cathartus, 298. 
Catia, 568. 
Catocala, 612. 
Catoni, L. A., 9, 762, 855. 
Catonia, 131. 
Catopidae, 235 
Catopsis 

berteroniana, 429. 
Catorama, 294. 
Catorhintha, 199. 
cat-tail, 437. 
cattle, 76, 102, 494, 520, 688, 782. 

feed, 212, 829, 442. 

tick, 22-23. 
cattleya, 183. 
Caudell, A. N.. 34-62, 76. 
Caularis, 595. 
Caulophilus, 416. 
Cautethia, 633. 
cave, 17, 34, 45, 423, 452, 485, 531, 532, 

636, 863, 867, 869. 
cave cricket, 18, 61. 
"caya amarillo", 144. 
Cayey, P. R., 38, 57, 68, 75, 95, 123, 129, 
130, 135, 145, 169, 182, 183, 196, 198, 
217, 230, 241, 245, 264, 281, 285, 296, 



328, 329, 337, 339, 349, 387, 389, 399, 
402, 410, 415, 443, 446, 456, 458, 459, 
463, 466, 478, 497, 498, 517, 521; 522, 
526, 540, 542, 546, 556, 560, 562, 568, 
574, 577, 603, 649, 651, 652, 655, 656, 
659, 660, 662, 665, 675, 680, 689, 696, 
697, 704, 734, 739, 740, 746, 749, 752, 
765, 767, 798, 800, 842, 848, 859, 860, 
862, 865, 866, 876, 879. 

Cayman Islands, 448, 449. 

Cayenne, French Guiana, 514. 

Cecharismena, 616. 

Cecidomyia, 442. 

Cecidomyiidae, 165, 441-443, 783, 798, 
799, 810. 

Cecropia 
peltata, 150, 390, 548, 576, 664, 678. 

cedar, 64. 

Cedrela 
mexicana, 332, 384, 574, 579, 697, 708, 

746, 765, 801. 
odorata, 160, 175. 

"cedro", 129, 167, 175, 332, 384, 574, 
697, 708, 746, 765, 801. 
hembra", 64. 
macho", 65. 

Cedusa, 140. 

"ceiba", 1, 206, 567, 610, 734, 863. 

Ceiba 
pentandra, 206, 567, 610, 734. 

Ceiba, P. R., 84. 

Celama, 576. 

Celerio, 636. 

celery, 163, 579, 594. 

Celina, 232. 

cell sap, 174. 

cellulose, 67. 

Celosia 

cristata, 648. 

cement, 67. 

"cenizo", 102, 562, 835. 

"centella de la yuca", 498. 

centipede, 6, 15-16. 

Central Aguirre, 106, 252, 320, 391, 761, 
762, 775, 781, 850. 

Central Am<5rica, 62, 131, 185, 225, 248, 
272, 295, 301, 405, 410, 507, 509, 581. 

Central Fajardo, 8. 

Central Pagdn, 258, 473, 475. 

Central Gudnica, 853, 872. 
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Centrinus, 410. 
Centris, 867-868. 
Centrocorisa, 223. 
Centrosema, 129, 130. 
Centrurus, 17. 
Cephalospargeta, 588. 
Cephalosporium 

lecanii, 165, 171, 172, 173, 180. 
Ceracis, 331- 

Cerambycid beetle, 26, 272, 484, 807. 
Cerambycidae, 331, 347. 
Cerapachyinae, 810-811. 
Cerapachys, 811. 
Cerasympiasta, 641. 
Cerataphis, 156. 
Ceratinoptera, 37. 
Ceratitis, 807. 
Ceratoclasis, 652. 
Ceratocombus, 219. 
Ceratomyza, 528. 
Ceratoneura, 779-780. 
Ceratopogon, 427. 
Ceratopogonidae, 425-428. 
Ceratosmiora, 807. 
Ceratura, 85. 
Cerbera 

thevetia, 667. 
Cerceris, 839. 
Cercopidae, 103-4, 794. 
Cercyon, 244. 
Cercyothrips, 100. 
Cerdana 

alliodora, 124, 209, 734. 
cereal, 330. 
cereal Psocid, 74. 
"cereza", 97. 

"cereza amarilla", 166, 645. 
"cereza Colorado", 158, 353. 
Cerodontha, 528. 
Ceroplastes, 169, 787, 792, 793. 
Ceropsilopa, 518. 
Ceropsylla, 144-5. 
Cerotoma, 357, 359. 
Cerro Gordo, P. R., 703 
Cestode, 249. 
Cestrurn 

diurnum, 184. 

laurifolium, 832. 

macrophyllum, 387. 

par que, 648. 



Ceylon, 535. 

Chaetanophothrips, 96, 877. 
Chaetocnema, 369, 370. 
Chaetococcus, 167. 
Chaetopsis, 506. 
Chalceola, 648 
Chalcas 
exotica, 153, 179, 365, 485, 497, 516, 619, 
526, 529. 
Chalcid wasp, 165, 386, 479, 555, 567, 

666, 746. 
Chalcididae, 803-808. 
Chalcidoidea, 770-808. 
Chalcis, 602, 803-805. 
Chalcodermus, 403, 404. 
Chalcoela, 648. 
Chalcohylus, 384. 
Chalcolepidius silbermanni Chevrolet, 

270-272, 336, 344. 
Chalepides, 263. 
Chalepus, 263, 264, 373. 
Chamaemyiidae, 628-629. 
Chamaesyce 
hypericifolia, 632, 878. 
hyssopifoUa, 632. 
Chamberlin, R. V., 17. 
Champion, G. C, 316. 
"ohanga", 8, 54, 68, 69, 318, 496, 484, 

703, 821, 824, 841. 
changa parasite, 189, 842-846, 872. 
Chaobrus, 428. 

Chapin, E. A., 247-249, 264, 265, 269, 
286, 296, 297, 304, 306, 308, 310, 324- 
330,874,879, 881. 
Chapman, Paul W., 75. 
Chapman, W. W., 9. 
Chapuis, F., 385. 
"charea", 220, 879. 
Charcoma, 600. 
chard, 363, 694, 676. 
Chardon, C. E., 147. 
Charidea, 676. 

Charles, V. K., Miss, 39, 129, 131, 137, 150, 
155, 157, 170, 171, 173, 176, 176, 177, 
178, 179, 180, 181, 187, 192, 198, 490, 
590,620,691,843,864. 
Chariesterus, 199. 
Charlotte Harbor, Florida, 525. 
Charops, 765. 
Charopsimorpha, 765-768. 
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Chavon, (Rio), 549. 
"chayote", 162, 441,669. 
checkered beetle, 386-387. 
cheese, 26, 287. 
Cheiloneurus, 792, 793. 
chelate mandible, 18. 
Chelonaridae, 880. 
Chelonarium, 287, 880. 
Chelonus, 657, 723, 728, 757, 758. 
Chelymorpha, 374. 
chemical, 65. 
Chenopodiacea, 364. 
Chenopodiuin 

ambrosoides, 159. 
Cheyletia wellsi, 27. 
Cheyletidae, 27. 
Cheyletus malaccensis, 27. 
cherry, native red, 353. 
Cheumatopsyche, 93. 
Chevrolet, L. A. A., 230, 286, 300, 322, 

326, 387, 399. 
chick pea, 288, 415, 416, 595, 688. 
Chicago, Illinois, 59. 
chicken, 24, 56, 69, 76-77, 535-536, 822. 
chicory beans, 288, 328. 
Childers, Norman F., 27. 
Chile, S. A., 81,295, 471. 
Chilocorus cacti L., 175, 176, 178, 179, 184, 

311-312. 
CHILOPODA, 15-16, 17. 
Chimarra, 93-94. 
Chimarrha, 92-93. 
China, 1. 

chinaberry, 173, 244, 280. 
chinch bug, 146, 203. 
Chinchona spp., 48, 96, 145, 153, 155, 169, 

171, 172, 175, 177. 
Chinese 

cabbage, 354, 527. 

mustard, 152, 526, 527. 
Chiococca 

alba, 633. 
Chionaspis, 174, 787. 
Chironomidae, 84, 423-425. 
Chironomus, 424. 
Chirothrips, 97. 
Chittenden, F. H., 416, 688, 149, 150, 416, 

688, (after— ), 564, 589,620. 
Chlaenius, 229. 
Cidamisus, 351 



Chlamydatus, 219. 

Chlamys, 351. 

Chloralictus, 866. 

chlordan, 56, 162, 194, 198, 266, 393, 396, 

561,614,715,819, 828. 
Chlorida, 334-335. 
Chloridea, 26, 582. 
chlorinated camphene, 819. 
Chlorion, 841. 
Chlorochara, 136. 
chloroform, 425. 
Chlorophora 

tinctoria, 64. 
chloropicrin, 68. 
Chloropidae, 20, 518-523. 
Chloropisca, 518. 
Chlorops, 518. 
Chloropteryx, 641. 
Chlorotettix, 115-120. 
Chlosyne, 542. 
Chobata, 597. 

chocolate, 292, 297, 298, 688. 
Choeridium, 246. 
Choerocampa, 635. 
Choerophora, 437. 
Choleva, 235. 
Choranthus, 568-569. 
Choregia, 714. 
Christolimorpha, 765-767. 
chrysanthemum, 159. 
Chrysauginae, 685-686. 
Chrysobalanus 

icaco, 84, 129, 137, 349, 698, 749, 847. 
Chrysobothris, 277-279, 807. 
Chrysocestis, 641. 
Chrysocharis, 661, 736, 780. 
Chrysomela, 347. 
Chrysomelidae, 7, 300, 347-375. 
Chrysomphalus, 181-183, 797. 
Chrysopa, 89, 91, 137, 441, 795. 
Chrysophylluiu- 

argenieum, 156. 

cainito, 167, 175, 296, 510. 
Chrysopidae, 89-91. 
Chrysopilus, 449. 
Chrysops, 6, 79, 83, 847. 
Chrysopsis, 512. 
Chrysotus, 455-456. 
Ciales, P. R., 7, 107, 134, 187, 220. 
Cibes, H(5ctor, R., 27. 
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cicada, 7, 102. 
Cicadella, 108-109, 775. 
Cicadellidae, 106-130, 878. 
Cicadidae, 102. 
Cicadula, 120. 
Cicca 

disticha, 166, 645. 
Cicindela, 5, 226, 227. 
Cicindelidae, 5, 225-227. 
Cicindelinae, 225. 
Cidaria, 645,646. 

Cidra, P. R., 134, 135, 155, 199, 200, 879. 
cigar, 293. 
"cigar-case", 732. 
cigarette beetle, 293. 
Cilea, 241-242. 
Cilicaea caudata (Say), 22. 
Cimicidae, 7, 213. 
cimeter, 768. 
Cimex, 213. 
Cincia, 577. 
"cipr^s", 738. 

Cirolana parva Hansen, 12. 
Cirphis, 473, 481, 585-586. 
Cirrospiloideus, 784. 
"ciruela", 508. 
Cis, 331. 
Cisidae, 331. 
Cissites, 321 . 
Cissus 

sicyoides, 151, 410, 576, 633, 634, 649, 
755. 
Cistelidae, 325. 
Citharexylum 

fruticosum, 137, 138, 167, 177, 665, 680, 
733. 
citron, 97, 99, 291 , 381, 712, 793. 
Citrus 

auraniium, 181, 187. 

excelsa va. davaoensis, 171. 

medica, 99. 
citrus grove, 2, 107, 152, 157, 172, 175, 
178, 195, 282, 308, 311, 395, 512, 541, 
545, 565, 714, 738, 756, 757, 802, 825, 
869. 

mealybug, 162-3. 

purple scale, 176. 

scab, 176. 

wax scale, 169. 

white scale, 174. 



Cixiidae, 131-3. 

Cladis nitidula F., 159, 168, 312. 

Cladoohaeta, 525. 

Cladosporium 

aphidis, 150, 155. 
"clamor", 206. 

Clark, Austin, H., 14, 538, 539. 
Clark, B. Preston, 629-630, 632, 635. 
Clarke, J. F. Gates, 563, 569, 574, 585, 
589, 594, 597, 610, 612, 616, 621, 708, 
715, 732, 734, 874. 
Clastoptera, 104, 794. 
Clarksville, Tenn., 810. 
Claytonia 

perfoliata, 636. 
Clausicellana, 472. 
clear-wing moth, 573-576. 
Clemora, 451, 850, 851. 
Cleome 

gynandra, 359, 560-561. 

spinosa-pentaphylla, 359, 368, 560. 
Clerada, 205. 
Clerodendron 

squamatum, 696. 
Cleridae, 286-287. 
"clerigo", 53. 
Clewiston, Florida, 156. 
Clibadium 

erosum, 109, 854. 
click-beetle, 270-275. 
cliff, 51. 

cliff swallow, 137, 232, 242, 244, 284, 297, 
313, 351, 359, 362, .364, 368, 374, 381, 
383, 385, 403, 405, 409, 863. 
climate, 248. 
Clinidium, 879. 
Cliniodes, 669-670. 
Clistopyga, 765. 
Clivinia, 228. 
Cloeodes, 78. 
Clonistria, 50. 
Closterocerus, 781 . 
cloudy-winged whitefly, 187. 
clothes, 740, 741. 
clothes-moth, 740, 741, 754. 
Clusia 

rosea 337, 373. 
Clusiidae, 515. 
Cnaphalocrocis, 650. 
Cnemarachis, 255, 256, 852. 
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Cnemodes, 637. 

Coamo, P. R., 38, 51, 82, 83, 116, 124, 125, 
133, 141, 199, 220, 228, 229, 231, 242, 
247, 289, 292, 326, 338, 352, 359, 419, 
421, 450, 451, 453-456, 458, 464, 465, 
468, 470-472, 478, 480, 482, 483, 488, 
492, 498, 499, 502, 506, 513, 517, 520, 
522, 524, 530, 550, 552, 553, 558, 559, 
574, 575, 577, 578, 581, 585, 586-589, 
591, 594, 595-605, 607, 609, 610-612, 
615, 619, 621-625, 629, 638, 639-644, 
646-653, 658-666, 668-672, 675, 677- 
690, 705-711, 715-722, 725, 731, 732, 
734, 740-743, 746, 814, 817, 821, 823, 
824, 826, 835, 862. 
Coamo Springs, 5, 219. 
Coast Guardsman, 628, 630. 
coastal plain, 82, 153, 196. 
Coatlantona, 542. 
Cobaliodes, 588. 
Cobalus, 569. 
"c6bana", 336. 

negra", 2, 61, 64, 180. 
Cobin, M., 289. 
Cobubatha, 596-597. 
coccid, and Coccidae, 156-184, 818, 836, 

878. 
Coccidencyrtus, 794. 
Coccidoctonus, 790. 
Coccidoxenus, 793. 
Coccinae, 167. 

Coccinellidae, 301, 314, 786, 795. 
Coccoloba sp. 578. 
excoriata, 182. 
krugii, 188. 

grandifolia, 64, 402, 404, 749. 
laurifolia, 62, 137, 138, 170, 172, 402, 

404, 405, 525, 749, 831, 860, 862. 
obtusifolia, 188. 
pirifolia, 183, 749. 
rugosa, 64, 831. 

uvifera, 62, 95, 131, 134, 136, 137, 138, 
150, 152, 153, 168, 169, 172,183, 
188, 349, 351, 373, 402, 442, 713, 
720, 734, 749-751, 783, 798, 810, 
834, 835, 836, 851. 
venosa, 182. 
Coccophagus, 170, 173, 788. 
Coccothrinax 

argentea, 184, 455, 716. 



Coccotrypes, 383. 

Coccus, 170-171, 172, 307, 312, 788, 798, 
824, 827, 834, 850. 

Coccygomimus, 765-766. 

Cochliomyia, 489-490. 

Cochylis, 711-712. 

Cockerell, T. D. A., 156, 180, 865. 

cockroach, 6, 19, 21, 32, 37, 42, 484, 719, 
746, 763, 764, 778. 

cockscomb, 199. 

coco plum, 749. 

Coconut Grove, Florida, 17. 

coconut grove, 20, 310, 504, 545, 580. 

coconut husk, 62. 

coconut palm, Cocos nucifera, 1, 2, 36, 
45, 156, 165, 169, 170, 177, 179, 182, 
183, 184, 185, 266, 267, 268, 275, 304, 
308, 309, 310, 311, 327, 382, 410, 445, 

460, 506, 716, 739, 785-786, 804, 834, 
841, 864, 878. 

"cocorr6n", 575, 713. 

cocoon, 36, 38, 90, 92, 263, 744-747, 749, 
850, 853. 

cocozelle squash, 668. 

Cooytius, 626. 

Cocytodes, 607. 

Coelioxys, 868-869. 

Coeloma, 685. 

Coelophora (not Coleophora), 312-313, 
881. 

Coelostathma, 707. 

Coelosternus, 407. 

Coelotanypus, 423-424. 

Coenagrionidae, 84-88. 

Coenosia, 496. 

Coenostola, 652, 660. 

Coereba portoricensis, 153, 399. 

Coffea 

arabica, 380. 
excelsa, 380. 

coffee, 1, 59, 67, 109, 129, 131, 133, 134, 
136, 137, 138, 141, 153, 162, 163, 167, 
168, 171, 175, 177, 181, 195, 196, 206, 
210, 215, 291, 295, 301, 302, 310, 317, 
341, 365, 377, 379, 380, 386, 389, 395, 

461, 462, 464, 492, 607, 608, 633, 690, 
712, 713, 735, 737, 744, 752-753, 793- 
794, 795, 815, 816, 821, 825, 827, 831, 
832, 833-835, 839, 873. 

coffee frog-hopper, 103. 
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coffee grove, 2, 34, 36, 46, 48, 53, 54, 60, 
61, 73, 107, 112, 131, 133, 134, 145, 
172, 195, 246, 282, 284, 290, 313, 346, 
351, 352, 492, 493, 502, 512, 544, 545, 
548, 549, 576, 580, 617, 714, 751, 752- 
754, 766, 793, 794, 811, 812, 815, 817, 
822, 823, 826, 827, 835-839, 840, 859, 
864, 878. 

coffee leaf-miner, 8, 735-737, 752-753, 
766, 779, 780, 784, 810. 

cofifee shade-trees, 2, 131, 133, 138, 140, 
141, 145, 156, 160, 168, 170, 177, 206, 
316, 407, 760, 833, 834. 

coffee stem-borer, 712. 

coffee "vaquita", 386-387, 778. 

"cohitre", 216j 219, 527, 782, 878. 

Coix 

lachryma-jobi , 292. 

Colaenis, 637, 540. 

Colaspis, 351. 

Colastus, 296 

"coleciones de historia natural", 294. 

Coleomegilla, 314. 

Coleophora, 312-313, (incorrect for 
beetle), 732 (moth). 

Coleophoridae, 732. 

COLEOPTERA, 225-416. 

coleus, 159. 

Colias, 537. 

Collaria, 215. 

collector, 94. 

College of Agriculture, 212, 288. 

Collaria, 215. 

COLLEMBOLA, 33-34. 

Colliuris, 231. 

Collomena, 600. 

Colobura, 537, 548. 

Colon, Edmundo, 736, 872. 

Colombia, S. A., 449, 675, 782. 

Colopterus, 296. 

Colorado, U. S. A., 622. 

Coloso, P. R., 196. 

Colpocephalum, 76. 

Colpodes, 229. 

Colpoptera, 134, 139. 

Colubrina 
ferruginosa, 179, 202, 324, 325, 369, 
389, 490, 655, 835, 861, 853, 861, 
867, 868. 
reclinata. 361, 389. 



Columbicola, 77. 

Columbus, 0. 1-5. 

Colydidae, 315-316. 

Colyostichus, 798. 

Comatacta, 472. 

comb-clawed bark beetle, 325. 

"comej(5n", 5, 6, 7, 43, 69-73, 814. 

"comejendra", 69, 461, 835. 

comensal, 37. 

Comerio, P. R., 57, 128, 140. 

Commatica, 722. 

Commelina 

longicaulis, 527, 782, 878. 

spp., 603, 860. 
Commicarpus 

scandens, 199, 859, 862. 
Commophila, 712. 
Comocladia sp. 624, 630. 
Comperia, 794. 
Compere, H., 181. 
Composia, 580. 
Compsa, 338. 
Compsilura, 473, 585. 
Compsoleohia, 722. 
Compsus, 389, 390. 
Comstock, John Henry, 524, 667. 
Comstock, Wm. P., 638-573. 
Comyopsis, 472. 
Concana, 609. 
Conchaspis, 160. 
Conchylodes, 656. 
concrete, 16, 68, 501, 740. 
Condado, P. R., 149, 157. 
Condica, 687. 
Condit, I. J., 771. 
Condyllorrhiza, 679, 681. 
Condylostylus, 457-468. 
connexivum, 209. 
Conicera, 461. 
Conocarpus 

erecta, 62, 134, 161, 186, 348, 389, 696. 
Conocephalus, 53, 54, 841. 
Conoderus, 274. 
Conomorphus, 324. 
Conopidae, 469-470. 
Conops, 469, 493. 
Conosomus, 242. 
Conotelus, 296. 
Conotrachelus, 403. 
Constrictotermes, 69. 
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Consumo, P. R. 140, 219. 

Convolvulus, 6. 

Cook, C. C, 433. 

Cook, Mel. T., 442, 667. 

cook, 70. 

Cooley, C. E., 10. 

Copelatus, 232. 

Copicerus, 141. 

Copidita, 323. 

Copidosoma, 723, 796. 

copper ammonium fluoride, 05. 

sulfate, 65. 
Copris, 246, 485, 878. 
Coprophagidae, 246, 248. 
Coproporus, 241-242. 
Coptocycla, 374. 
Copturus, 408. 
"coqui", 152. 

Coquillett, D, W., 417-531. 
"corazon", 181, 510, 800. 
"corcho", 138, 180, 201, 202, 203, 463, 
564, 769, 779, 790, 807, 810, 851, 853. 

prieto", 397. 
Corchorus 

hirsutus, 167, 202, 325, 541. 

siliquosus , 610. 
Corcyra, 688, 757. 
Cordia 

alliodora, 65, 124, 209, 467, 468, 656. 

borinquensis , 349. 

corymbosa, 137, 356, 851. 

cylindrostachya i = macrophyUa) , 824. 

sulcata, 123, 217, 356, 824. 

sp. or spp., 31, 480, 656, 808. 
Cordyceps 

barberi, 691. 

dipterygena, 490. 

sphecocephala, 843, 864. 
Cordyluridae, 497. 
Cordyline 

terminalis, 179. 
Corecoris, 198, 471. 
Coreidae, 196, 201, 810. 
coreopsis, 361. 
Corethra, 429. 
Corethrella, 428-429. 
coriander, 471, 799, 860, 866, 870. 
Coriandrum 

sativum, 471, 866. 



Corimelaena, 189. 
Corixa, 223. 
Corixidae, 188, 223. 
Corizus, 200. 
corm, 99. 

banana-borer, 412-414, 880. 
corn, 197, 199, 203, 212, 215, 275, 289, 
296, 298, 356, 363, 378, 395, 415, 416, 
441, 460, 462, 466, 476, 485, 490, 492, 
495, 503, 504, 527, 528, 582, 592, 650, 
716, 718, 759, 761, 763, 796, 818, 842, 
843, 862. 

bill-bug, 412. 

fulgorid, 120, 141, 215. 

earworm, 504, 581, 582, 759. 

leaf aphid, 147-148, 215, 779. 

leafhopper, 120, 121, 141". 

meal, 13, 296, 687. 

silk maggot, 770. 

stalk borer, 702. 
Corozal, P. R., 15, 45, 876. 
"corozo", 177, 179. 
Correbidia, 576. 
CORRODENTIA, 74, 76. 
corrugated paper, 31. 
Corticeus, 329. 
Corynoneura, 424. 
Corynothrips, 98. 
Coryphaeschna, 80. 
Corythaica, 207-208. 
Corythalia 

signata, 21. 
Corythucha, 206, 207. 
Corylaelaps, 28. 
coscorron, 713. 
Cosmophila, 614. 
Cosmopolites sordida Germar, 36, 399, 

412-414, 245, 880. 
Cosmopteryidae, 715-717, 804, SOG. 
Cosmopteryx, 715. 
Cosmosoma, 574. 
Cossidae, 712-713. 
Cossonus, 415-416. 
Costa Rica, 6, 34, 120, 298, 443, 491, 515, 

499, 515. 
"Cote de Guinee", 548. 
"cotorillo", 581. 

cotton, 2, 52, 59, 104, 106, 127, 129, 149, 
166, 167, 172, 173, 177, 178, 215, 216, 
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269, 284, 288, 291, 326, 341, 346, 349, 
361, 352, 362, 378, 388, 395, 404, 442, 
479, 583, 584, 587, 615, 739, 746-748, 
763, 814, 825, 833, 850, 855. 
aphid, 148-50, 309, 834. 
boll, 36, 46, 95, 286, 300, 325, 380, 504, 

582, 716, 725, 739, 848. 
boll weevil, 403. 
boll worm, 581-582. 
field, 196. 
ginnery, 329, 439, 503, 529, 716, 728, 

757, 805, 848. 
leaf caterpillar, 196, 479, 484, 612-614, 

755, 803. 
mite, 30. 

pink boll worm, 725-730, 757. 
Sea Island, 30, 178, 614. 
seed, 293, 328, 688, 698, 716. 
square, 36, 46, 274-275, 325. 
stainer, 205-206, 472, 802. 
tree, 725. 
Cotton R. T., 10, 16, 38, 61, 83, 131, 138, 
141, 145, 152, 155, 176, 196, 198, 202, 
204, 208, 212, 213, 216, 217, 230, 245, 
260, 280, 308, 329, 330, 354, 356, 357, 
358, 362, 364, 367, 371, 374, 396, 400, 
402, 409, 427, 440, 457, 466, 468, 480, 
483, 490, 491, 495, 524-527, 560, 563, 
565, 677, 679, 694, 603, 607, 622, 632, 
648, 661, 665, 668, 676, 686, 687, 688, 
695, 698, 700, 702, 714, 718, 723, 733, 
737, 767, 768, 781, 782, 783, 792, 796, 
802, 867, 882. 
cottony cushion scale, 90, 167, 158, 200, 
302-303, 306, 461, 528, 793, 818, 828, 
832. 
CourouTpila 

guianensis, 97. 
cow, 493. 
cow dung, 44, 59, 228, 241, 242, 246, 301, 

326, 493. 
cowpea, 106, 194, 356, 368, 377, 480, 563, 

690, 601, 661, 699, 700, 703, 739. 
cowpea caterpillar, 620-621 . 

weevil, 403-404. 
Cox, O. H., 533. 
Cox-Carrion-Fox rat-flea survey, 533- 

536. 
crab, 11-13, 327. 
hermit, 12. 



land, ("juey"), 13. 

-shaped, 20. 
Crabro, 839. 
Crabronidae, 839. 
Craft, C. C, 439. 
Crainiophora, 687. 
Crambinae, 689-695. 
Crambus, 689-690. 
Cramer, Peter, 545. 
Crampton, H. E., 8, 45, 204, 876. 
cranefly, 418-422. 
Craniophora, 587. 

crape myrtle, 167, 279, 337, 364-365, 442. 
Craspeduchus, 202. 
Crassimicrodus, 760. 
crate, 24. 
crater, 161. 
Craw, A., 786. 
Crawford, F. S., 528. 
Crawford, J. C, 95, 102, 509, 770, 778, 

793, 801, 810, 866, 867. 
crazy ant, 573, 833-834. 
Cremastus, 768. 
Crematogaster, 163, 158, 171, 794, 824, 

825. 
Crenidorsum, 188. 
Creontiades, 215. 
Crepidodera, 366-367. 
Crepidohamma, 523. 
Cresceniia 

cujete, 479, 654. 

sp., 704. 
"cresol", 24, 31, 68, 162, 534. 
Crespo, R. A., 10. 

crested lizard, see Anolis cristatellus. 
Cresson E. T., 749-868. 

Jr., 513-518. 
cricket, 64, 62. 
cricket, field, 58-60. 
cricket, mole, 54-58. 
cricket, "sick", 61-62. 
cricket, tree, 69-60. 
Cricotopus, 424. 
Crictopus, 424. 
Criodion, 334. 
Crochiphora, 673. 
Crocidolomia, 673. 
Crocidomera, 698. 
Crocidophora, 672-675. 
Crocidosema, 710, 752, 758, 760. 
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Crocisa, 870. 
Cropia, 587. 
Grossman, S. S., 10, 57, 445, 465, 481, (SSO, 

766. 
Crossophora, 633. 
crotalaria, 1, 97, 98, 151, 204, 315, 580, 

699, 768, 796, 842, 843, 847, 855, 866, 

869. 
Crolalaria 
incana, 300, 553, 579, 699, 721. 
relusa, 579, 721. 
croton, 52, 159, 160, 166, 176, 351, 366, 712, 

824. 
Croton 

discolor, 190, 477. 

humilis, 176, 190, 332, 351, 366, 551. 
crow, 636. 

crude carbolic acid, 162, 534, 819. 
CRUSTACEA, 11-13. 
cryolite, 695, 702. 
Crypticerya, 158, 461, 824. 
Crypticus, 327. 
Cryptobium, 239. 
Cryptocephalus, 348-351 . 
Cryptochaetum iceryae (Williston), 528. 
Cryptocheilus, 859. 
Cryptognatha, 309-310. 
Cryptolaemus montrouzieri Mulsant, 

164, 166, 167, 307-308. 
Cryptomeigenia, 258, 473. 
Cryptophagidae, 299-300. 
Cryptorama, 294. 
Cryptorhopalum, 288. 
Cryptorrhynchus, 407. 
Cryptostemmatidae, 219. 
Cryptostigma, 168, 836. 
Cryptotermes, 63-67, 877. 
Cryptothrips, 96. 
Cryptozoon, 315. 
Cryptus, 767. 
Cteniacantha, 324. 
Ctenocephalides, 533-534. 
Ctenocephalus, 533. 

Ctenodactylomyia, 95, 442, 783, 798, 810. 
Ctenolepisma, 32. 
Ctenuchidia, 580. 
Cuba, 699. 
Cuba, Republica de, 1, 6, 14, 16, 58, 74, 

78, 80, 83, 85, 86, 116, 120, 122, 130, 

134, 138, 140, 152, 185, 189, 190, 199, 



201, 205, 234, 245, 249, 264, 270, 274, 
277, 284, 286, 295, 298, 299, 311, 312, 
314, 318, 321, 335, 340-344, 346, 348, 
350, 351, 359-361, 364, 366, 370, 374, 
376, 403, 409, 412, 413, 418, 419, 422, 
424, 425, 442, 443, 445-447, 450, 452, 
453, 456, 458-161, 463-467, 469, 475, 
480, 481, 485, 486, 489, 491, 496, 498- 
500, 503, 504, 506, 507, 610-516, 518, 
519, 523, 524, 528-531, 553, 555, 583, 
585, 589, 601, 615, 619, 623, 626, 631, 
636, 637, 683, 685, 689, 690, 722, 738- 
740, 761, 754, 755, 756, 758, 762, 765, 
767, 770, 777, 780, 795, 800, 802, 806, 
806, 807, 830, 839, 840, 856, 857, 865, 
879, 880. 

Cuban laurel thrips, 94. 

Cubana, 133. 

Cubaris murina, 13. 

"cucaracha", 40. 

"cuoaracha de agua", 221. 

"cucaracha fatula", 43. 

cuckoo, 103, 336, 344, 387, 404. 
mangrove, 46, 48, 52, 53, 58, 59, 192. 

cuckoo bee, 870. 

"cucubano" (tree), 102, 137, 138, 170, 172, 
404, 405, 525, (insect), 5, 6, 268, 259. 

Cucujidae, 297-299. 

cucumber, 98, 106, 148, 197, 216, 230, 286, 
306, 354, 358, 363, 477, 478, 488, 583, 
669, 763. 

cucurbit, 199. 

Cucurbitaceae, 354, 667, 668. 

"cuerudo", 683, 589. 

Cul-de-Sac, Plaine de, 88, 613. 

Culebra (Island), P. R. 4, 8, 12, 15, 37, 
39, 44, 45, 52, 58, 62, 69, 190, 200, 202, 
206, 219, 221, 236, 240, 243, 284, 315, 
323, 330, 334, 336, 342, 345, 354, 358, 
360, 371, 433, 496, 497, 530, 541, 548- 
550, 667, 561, 566, 667, 570, 581, 611, 
616, 647, 662, 663, 681, 683, 685, 710, 
714, 718, 719, 725, 730, 731, 741, 751, 
810, 812, 814, 816, 817, 818, 821, 823, 
824-826, 829-836. 

Culex, 6, 436-440. 

Culicidae, 428-440. 

Culicoides, 426-426. 

Cummings, Carl, 223. 
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"cundeamor", 198, 317. 

Cupania 
americana, 178, 574. 
Iriquelra, 175. 
sp., 601, 625, 739. 

"cupey", 337, 373. 

Cupipes guidingi, 15. 

Curagao, 731. 

Curculionidae, 385-416. 

curing, 289. 

Curinus, 312. 

Curran, C. H., 417-530, 882. 

Currie, Rolla, P., 83. 

Gushing, E. C, 490. 

Cushman, A. D., drawn by, 487, 489. 

Cushman, R. A., 697, 751-769. 

cutworm, 59, 581-624, 755. 

cyanide, 838. 

fumigation, 288, 293. 

cyanogas dust, 147. 
flakes, 820. 

Cyathea 

arborea, 316, 328. 

Cybalomia, 679. 

Cybister, 233. 

cycad, 172, 182, 183, 308. 

Cycas 
revoluta, 172, 182, 183. 

Cyclocena, 665. 

Cyclomia, 641. 

Cycloneda, 212, 313, 796. 

Cyclonotum, 244. 
Cycloptilum, 876. 
Cj'clura 

stejnegeri, 22. 
Cydnidae, 189-191. 
Cydosia, 596. 
Cyklokara, 140. 
Cylas formicarius F., 399-400. 
Cylindera, 338, 340. 
cylindrical bark beetles, 315-316. 
Cylindromyia, 471, 478. 
Cjdlocpus, 269. 
Cymatotlies, 331. 
Cymindis, 230. 
Cymoninus, 204. 
Cymotricha, 720. 
Cymus, 204. 
Cynipoidea, 770. 



Cyperus 

rotundus, 152, 162. 
Cyphodeirus, 34. 
Cyphomyia, 446. 
Cyphomyrmex, 829. 
Cyphonidae, 269. 
cypress, southern, 64. 
Cyrrhesta, 625. 
Cyrsylus, 881. 
Cyrtinus, 346-347. 
Cyrtocapsus, 217. 
Cyrtogaster, 802. 
Cyrtoneurina, 477. 
Cyrtopeltis, 217-218. 
Cyrtopholis portoricae, 18-19, 857. 
Cyrtoxipha, 61. 
Cytoleichus nudus, 31. 

D 

d'Almeida, R. Ferreira, 559. 

daCosta Lima, A., 510. 

Dacryodes 

excelsa, 65, 384, 385. 

Dactylopius, 163, 165, 442, 528. 

Dactylosternum, 244. 

Daedalea 

amanitoides , 242. 

dahlia, 96, 99, 155, 200, 216, 361, 712. 

dairy, 2. 

dairy cattle, 23. 

daisy, 97. 

Dalbergia 

ecastophyllum, 349, 350, 380, 398. 
monetaria, 177. 

"dama de noche", 184. 

Damaeus nitens, 27. 

Damien, Haiti, 88. 

damselbugs, 213. 

damselflies, 84-88. 

Danaidae, 538-540. 

Danais, 538-539. 

Danaus, 537, 538-539. 

dance, 263. 

danceflies, 459-460. 

Danforth, R. E., 10, 363. 

Danforth, Stuart, T., 10, 37, 46, 53, 55, 
59, 74, 76, 104, 209, 221, 222, 223, 228. 
229, 231, 232, 235, 239, 242-245, 254, 
259, 269, 276, 279, 282, 289, 295-297, 
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300, 302, 309, 315, 317, 323, 324, 326, 
327, 330, 332, 334, 337, 339, 341, 347, 
350, 355, 357, 359, 360, 362-366, 368, 
369, 374, 375, 392, 403, 404, 406, 408, 
412, 413, 416, 446-448, 450, 453, 458, 
459, 464, 467, 516, 530, 538, 541, 544, 
545, 555, 606, 624, 721, 741, 846, 858, 
861, 864, 869. 

Daphnopsis, 188. 

Daptonoura, 559. 

darkling beetle, 326-331. 

Darlington, Jr., P. J., 18, 75, 135, 227, 231. 

Dascalia, 138. 

dasheen, 156, 495. 

Dasyneura, 442. 

Dasyscapus, 102, 782. 

Dasytidae, 286. 

date, dry, 298, 698. 
palm, 882. 

Datura 
suaveolens, 356. 

Daucus 

carota, 857. 

Daulis, 145, 313. 

Davidson, Ralph, H., 122. 

Davis, J. J., 152,319, (after— ), 502,850, 
856. 

Davis, W. T., 103. 

Dawnarioides, 140. 

daylight, 59. 

DDT, 42, 56, 65-66, 100, 128, 129, 146, 
147, 162, 208, 213, 289, 358, 364, 367- 
369, 396, 398, 430, 431, 439, 494, 503, 
529, 561, 569, 585, 593, 614, 621, 626, 
661, 663, 668, 714, 716, 724, 728, 730, 
734, 805, 819, 828, 831, 833, 835, 838, 
848, 863. 

dead branch, 70. 

dead crab, 327. 

dead wood, 70. 

dead fish, 286. 

dead goat, 286, 288. 

dead insects, 287-288, 838. 

dead leaves, 35. 

dead spiders, 838. 

dead tree, 289, 298. 

dead turtle, 288. 

de Camargo, Felisberto C, 310-314. 

Decadiomus, 306, 307. 

debris, 225, 316. 



Decalea, 587. 
decaying vegetables, 35. 
Deceia, 500. 
deer, 23. 
deerfly, 79, 83. 
Degeeriella, 77. 
Deilephila, 636. 
Deinocerites, 440. 

Deiopeia, (incorrect, see Depiopeia) , 579 . 
Deipnopsocus, 76. 
de la Ferte-Sfoect^re, F. T., 307. 
De Le6n, Donald, 10, 75, 88, 201, 292, 297, 
328, 746, 762, 766, 768, 802, 807, 849, 
855, 860, 879. 
DeLong, D. L., 114, 115, 121-129. 
Delonix 

regia, 286, 301, 329, 346, 380, 642, 696. 
Deloyala, 374. 
Delphacidae, 130. 
Delphacinae, 141-4. 
Delphacodes, 144. 
Delphastus, 308, 310. 
Delphax, 141-142, 322, 771. 
Delphyre, 577. 
Deltocephalus, 115-118. 
de Marseul, S. A., 245. 
Demerara, 476, 477, 694, 759. 
Dendrobium 

moschatum, 155. 
Dendrosinus, 384. 
Denning, D. G., 92-94, 438. 
Department of Agriculture, 8. 

of Health, 232. 
Depiopeia, 579, 882. 
Derancistrus, 332-334. 
Derbidae, 138-141. 
Derelomus, 399. 
Dermacentor nitens, 23, 797. 
DERMAPTERA, 34-37. 
Dermatophilus, 536. 
Dermestidae, 287. 
Dermestes, 287. 
Derostenus, 781. 
Derris 

eliptica, 345, 380, 563, 661, 849. 
derris powder, 24, 536. 
Desecheo Island, 4, 8, 39, 44, 69, 113, 200, 
204, 323, 330, 506, 520, 529, 530, 541, 
567. 
do Selys-Longchamps, E., 85. 
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Desengano (Cartagena Lagoon) , 606, 695. 
Desmia, 649, 756. 
desert, 47. 
Desmodex 
bovis, 31. 
canis, 31. 
phylloides, 31. 
Desmodium sp., 558. 
Desmometopa, 529. 
Deuterollyta, 696. 

Dewitz, Hermann, 537-573, 744, 749-870. 
Dexia, 477, 483. 
Dexter, Rachel R., 53, 56, 196, 225, 227, 

243, 249, 252, 338, 398, 399, 406, 410, 

412, 414, 854. 
Diabrotica, 212, 354-356. 
Diachus, 350-351. 
Diadema, 546. 
Dialeurodes, 187. 
diamondback moth, 713-714. 
diapause, 395, 727. 
Diaperis, 327. 
Diaphantania, 662. 
Diaphania, 478, 666-668. 
Diapherodes, 50. 
Diapheromera, 50. 
Diaphorus, 456. 
Diaprepes abbreviata L., 90, 390-397, 

441, 775, 776, 777. 
Diapriidae, 808. 
Diasemia, 661, 678. 
Diaspinae, 174-184, 304, 308. 
Diaspis, 175-176, 177. 
Diastema, 612. 
Diastolinus, 326. 
Diathrausta, 685. 
Diatraea saccharalis F., 27, 273, 282, 411, 

472, 475, 476, 573, 690-695, 703, 763, 

758, 761, 808, 809, 815. 
Diatripus, 60. 
Diaulinus, 782. 

Diaz, Miguel Angel, 99, 440, 565, 688. 
Diceratothrips, 95, 877. 
Dichaeta, 516. 

dichlordiphenyl dichlorethane, 393. 
Dichogama, 657-659. 
Diohomeris, 720-721. 
Dicoelotrachelus, 365. 
Dicranomyia, 419. 
Dicrepidius, 275. 



Dicymolomyia, 648. 
Dicj'phus, 217. 
Didonis, 545. 
Didymopanax 

morotototoni , 131, 864. 
Dieffenhachia 

seguine, 437. 
Dielis, 258. 
Digitaria 

sanguinalis , 146. 
Dikmans, G., 470, 535. 
Dikraneura, 130. 
Dilar, 88. 
Dilaridae, 88-89. 
Dilophonota, 630-632. 
Dilophus, 443. 
Dimelone, 426. 
dimethyl phthalate, 426. 
Dinera, 483. 

Dineutus ( = Dineutes), 6, 234. 
Dinoderus minutus F., 288-289, 762. 
Dinurothrips, 96, 99. 
Diochus, 241. 
Diodia 

sarmentosa, 635. 
Dioedus, 328. 
Diolcus, 190. 
Diomus, 306. 
Dione, 537, 541. 
Diorymerellus, 410. 
Dioscorea, 351, 427. 
Diplocampta, 452. 
Dipholis 

salicifolia, 62. 
Diphotus, 284. 
Diplax, 82. 
Diplocentrus, 17. 
Diplodus, 212. 
DIPLOPODA, 16-17. 
DIPTERA, 477-532, 874. 
Dirhagus, 270. 
Dirhinus, 493, 508. 
Discocerina, 517-518. 
Discomyza, 516. 
Dismorphia, 554-555. 
Disonycha, 362-364. 
dispersion, 157. 
Dissochaetus, 235. 
Ditoma, 315. 
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Ditremexa 

occidentalis, 702. 

Ditylus, 323. 

Division of Entomology, 8, 156. 

Dixa, 428. 

Dixella, 428. 

Dodd, A. P., 808. 

Dodge, H. R., 428. 

dog, 520, 533-534, 797. 
flea, 583. 
louse, 76, 102. 
mange mite, 31. 
tick, 23-24, 797. 

Dohanian, S. M., 102, 304, 309, 310, 311, 
475, 476, 477, 694, 761, 782. 

Dohrn, F. A., 211. 

Dohrniphora,461. 

Dolichoderninae, 830-833. 

Doliohomiris, 879. 

Doliehopeza, 418. 

Dolichopodidae, 455-459. 

Dolichopus, 458. 

Doliema, 329. 

Dominica (Island) 1, 44, 249, 413, 458, 
459, 485, 522, 565, 752, 775. 

Dominican Republic, 107, 191, 271, 459, 
490, 810, 811, 835. 

"Don Tomds", 158. 

Dona Juana Camp, 88, 129. 

Dorado, P. R., 39, 140, 155, 157, 182, 183, 

Dorcatoma, 294. 

Dorilaidae, 470. 

"dormidera", 170. 

Doru, 36. 

Doryallis 
caffra, 175. 

Doryctes, 762. 

Dorymyrmex, 832-833. 

dove, 77. 

dove, ground, 158. 

Doxocopa, 549. 

Dozier, H. L., 10, 95, 98, 101, 104, 108, 
124, 131, 133, 134, 135, 152, 161, 162, 
167, 170, 172, 173, 175, 178, 180, 184- 
188, 198, 208, 215, 238-241, 247, 307, 
373, 471, 703, 771, 772, 775, 778, 781, 
782, 786, 788-795, 797-801, 812, 814- 
817, 826, 828, 829, 831, 877, (drawn 
by -), 788. 



Dracaena, 163. 
fragrans, 59, 181. 

Drachmobola, 707. 

Draeculacephala, 112. 

dragonfly, 79-84, 140, 234, 261, 443, 447, 
608, 683. 

Drake, C.J. 201. 

Drapetes, 275. 

Drapetis, 459-460. 

Drasterius, 275. 

Drepanodes, 642, 044. 

Drosophila, 524-525. 

Drosophilidae, 524-525. 

drought, 94, 99, 147, 400, 723, 727, 
753. 

drug-store beetle, 292-295. 

Dryas, 537-540. 

Dryinidae, 120, 142, 807, 849. 

Dryophthorus, 881. 

dry-wood termite, 32, 62-68, 74. 

duck, 222, 531. 

Duggena 
hirsuta, 633 

"duende", 585. 

dune, sand, 149. 

dung, cow, 225, 228, 235, 241, 244, 246- 
250, 301, 488, 497, 812, 815-818, 821, 
824, 826, 828, 829, 847. 

dung beetle, 248-250. 
bearing, 440. 

dung-rolling beetle, 246-248, 485. 

Dupont, H., 341. 

Duriga, 616. 

Dutch, 5. 

Guiana, 675, 751. 

Dyar, Harrison G., 429, 443, 538, 541, 
553, 568, 570, 571, 573, 580, 583, 584, 
586, 588, 607, 610, 615, 617, 621, 633, 
637, 640, 641, 662, 663, 664, 671, 673, 
676, 678, 680, 687, 689, 695, 704, 
712. 

dwarf coconut palm, 156. 

Dyme, 48. 

Dynamene, 12. 

dynamite, 260. 

Dyomyx, 609. 

Dyschirius, 228. 

Dyscinetus, 263-264. 

Dysdercus, 206, 472. 

Dyseuaresta, 512-513. 
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Dysimia, 140-141. 
Dythemis, 81, 83. 
Dytiscidae, 231-234, 260. 

E 

eagle, 76. 

Eantis, 565-566, 804. 

ear mite, 31. 

Earle, F. S., 33, 324, 693. 

Earle, W. C, 430-432. 

earthquake, 68. 

earwig, 34-37, 214, 414, 666. 

East Indian teak, 65. 

East Indies, 1, 413. 

eaves of a house, 163. 

Ebenia, 478. 

Eburia, 336. 

Ecceptomma, 529. 

Echeta, 574. 

Echidnophaga, 535. 

Echidnophagidae, 535-536. 

Echinolaelaps echidninus, 27. 

Echinomyia, 482, 483. 

Echites, 567. 

ecological niche, 85. 

ecological survey, 78, 92. 

ecology, 146, 693, 737. 

Ecpantheria, 479, 578-579, 079, 804. 

Ectemnius, 839. 

Ectmesopus, 357. 

Ectophasiopsis, 471. 

Ectopsocus, 75. 

Ecuador, S. A., 510. 

Ecyrus, 341. 

Edema, 625. 

Edessa, 195. 

Edwards, F. W., 428. 

Edwards, W. H., 540. 

egg, 26, 66, 90, 167, 190, 194, 195, 196, 
218, 674, 692, 693. 

egg-cluster, 198, 212, 393, 759, 772, 815. 

egg-mass, 137. 

egg-sac, 168, 521. 

eggplant, 51, 61, 106, 149, 171, 178, 179, 
188, 194, 195, 197, 198, 361, 363, 367- 
369, 374, 388, 402, 495, 529, 579, 582, 
590, 592, 593, 676, 677, 733, 763, 818. 

eggplant aphid, 155. 

eggplant bud weevil, 402. 

eggplant lace bug, 207, 208. 



eggplant stemborer, 409. 
wild, 364. 

Egius, 312. 

Egypt, 726, 757. 

Eichhoff, W., 381-383. 

Eiphosoma, 768. 

El Collao, 876. 

El Duque, 36, 555, 568, 570. 

"El Imparcial", 373. 

El Morro, 677. 

"EI Mundo", 605. 

El Peregrino del Maiz, 141. 

El Semil, 203, 270, 585, 594, 697, 616, 622, 
664, 672, 677, 679, 681, 684, 685, 687, 
690, 699, 703, 705, 714, 717, 732. 

El Verde, 39, 89, 136, 217. 

El Vigia, 168, 188. 

El Yunque, 13, 18, 20, 21, 38, 39, 49, 60, 
59, 62, 67, 74, 76, 78, 93, 94, 96, 104, 
108, 113, 123, 131, 133, 134, 135, 136, 
141, 177, 179, 181, 183, 188, 196, 210, 
241, 220, 221, 227-232, 236-242, 244, 
255, 270, 280, 282, 284, 302, 315, 316, 
327, 351, 352, 364, 371, 399, 405, 410, 
418-422, 424, 427, 429, 437, 449, 452, 
453, 458, 463, 465, 466, 468, 469, 477, 
482, 485, 486, 496, 497, 498, 606, 513, 
530, 633, 641, 648, 551, 553, 555, 558, 
569, 580, 596, 596-600, 615, 622, 637, 
639, 647, 651, 654-656, 660, 663, 664, 
667, 669, 678, 680, 681, 684-687, 689, 
690, 696, 706, 707, 709, 710, 716, 717, 
719, 720, 721, 722, 733, 734, 739, 741, 
742, 766, 779, 812, 836, 854, 862, 863, 
876, 878. 

Elachertidae, 784-786. 

Elachertus, 784. 

Elachiptera, 521. 

Elaeis 

guineensis, 716. 

Elaeodendron 
xylocarpum, 676, 713. 

"elainea", 313, 351. 

Elaphidion, 271, 336-338. 

Elaphria, 694-596. 

Elaphriiim (or Bursera) 
simaruha, 169. 

Elasmidae, 786. 

Elasmopalpus, 702-703. 

Elasmus, 754, 756, 785. 
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Elater, 273. 

Elateridae, 258-259, 270-275. 
electric light bug, 222. 
elephant ear, 163. 

bug, 412. 
elephant grass, 602, 695. 
Eleusine 

indica, 97, 153. 
Eleutheranthera 

ruder alls, 648. 
Elis, 257-258, 451. 
Ellipes, 58. 
Elmidae, 269-270. 
Elmis, 270. 
Elusia, 685. 
elytral crest, 281. 
"emajagua", 128, 130, 164, 178, 217, 296, 

300. 
"emajaguilla", 173, 380. 
EMBIDIINA, 74. 
Embidipsocus, 75. 
Embioptera, 74. 
Emelista 

tora, 170, 181. 
Emerson, A., 62, 68, 877. 
Emersonopsis, 782. 
Emesa, 211. 
Emesidae, 210. 
Emesopsis, 210. 
Emmelia, 598. 
Empedaula, 719. 
Empicoris, 210. 
Empididae, 459-460. 
Empoasca, 121-29, 152, 878. 
Em-pusa 

fresenii, 155, 165. 

muscae, 111, 117. 

sphaerosperma, 590. 

spiculala, 129. 
Empyreuma, 575-576. 
emulsion, 162. 
Enallagma, 79, 86. 
Enallagma 

latifolia, 654. 
Encalypta, 600. 
Encarsia, 185, 187, 789. 
Encyrtidae, 165, 723, 774, 790-797, 800. 
Encyrtus, 172, 793-794. 
Endeitoma, 315. 
Endotrichinae, 687. 



English, 5. 

England, 726. 

Engytatus, 879. 

Enicocephalidae, 210. 

Enicocephalus, 210. 

Enicospilus, 765-770. 

Ennearthron, 331. 

Enochrus, 244. 

Ensenada, P. R., 39, 51, 194, 195, 205, 220, 
226, 228. 

Ensina, 512. 

Entedontidae, 723, 780, 781. 

Entogonia, 109. 

Bntomobrya, 34. 

entomogenous fungus, 117, 137, 147, 152, 
153, 155, 157, 165, 170, 171, 172, 173, 
175, 178, 179, 181, 182, 185, 187,192, 
208, 248, 266, 394, 411, 591, 691, 843, 
863-864. 

"Entomologie d'Haiti", 24. 

Entomostracha, 11-12. 

Enyo, 633. 

Eomenacanthus, 76-77. 

Epaphrodita musarum, 47. 

Epeira (Argiope), 6. 

EPHEMERIDA, 78. 

Ephestia, 698, 757. 

Ephialtes, 766. 

Ephidatia, 84. 

Ephydra gracilis Packard, 12, 233, 515, 
516. 

Ephydridae, 233, 515-518. 

Ephyriades, 566. 

Ephyrodes, 621. 

Bpicauta, 321. 

Epicorsia, 680. 

Epicranion, 103. 

Epidermoptes, 31. 

Epidromia, 621. 

Kpierus, 245. 

Epigrimyia, 477. 

Epilachna, 301. 

Epilampra, 4.3-44. 

Epinotia, 711. 

Epipagis, 671. 

Epipaschiinae, 696-697. 

Epiphileurus, 269. 

Epiphloeus, 286. 

Epiplatea, 506. 

Epiplema, 646-647. 
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Epiplemidae, 646-647. 

Epipsocus, 76. 

Episimus, 709-710. 

Epistor, 633. 

Episyron, 860. 

Epitamyra, 686. 

Epithecis, 719-720. 

Epitomiptera, 622. 

Epitritus (as Quadristruma) , 829. 

Epitrix, 367-369. 

Epuraea, 297, 881. 

Epurma, 297. 

Eques, 561. 

Eragrostis, 146. 

Erastria, 594, 597. 

Erax, 458-454. 

Erchomus, 241. 

Erecthtites 

hieracifolia, 711. 
Erebus, 608. 
Eremotylus, 576, 769. 
Eretes, 232. 

Eretmocerus, 187, 789-790. 
Eretmocoris, 201. 
Ereunetis, 738-739. 
Erichson, G. F., 296. 
Erichsonius, 241. 
Erigeron 

canadensis, 155. 
Erinnyis, 631-632, 754, 785. 
Eriocera, 420-421. 
Eriochloa, 147. 
Eriophyes 

calophylli, 31. 

cordiae, 31. 

gossypii, 30. 

guazumae, 31. 

miconiae, 31. 
Erioptera (Mesocyphona) 422. 
Eriopus, 588. 
Eriopyga, 585. 
Eriphia, 717. 
Eristalis, 468. 
Eritarbes, 717. 
Erthalis 

fruticosa, 322. 
Ermine moth, 713. 
Erodiscus, 881. 
Erosia, 646. 
Erotylidae, 314-315. 



Erycia, 472. 
Erycides, 562. 
Erynnis, 567. 
Eryophyes 

gossypii, 30. 
Erythemis, 82. 
Erythmelus, 772. 
Erythragrion, 85. 
Erythrina sp., 665, 740. 

berteroana, 672, 837. 

glauca, 36, 158, 164, 167, 185, 303, 345, 
464, 671-6, 672. 

horrida, 672 

poeppigiana ( — micropieryx), 173, 383, 
415, 329, 576, 837. 
Erythrodiplax, 79, 81, 82. 
Erythroneura, 124. 
Erythroxylon, 630, 635. 
"escambron", 74, 401, 403, 799, 

Colorado", 734. 
"escoba", 155, 565, 624, 752. 

seed-head borer, 758, 760. 
"espino rubial", 46, 207, 565. 
Espeson, 237. 
Essequibo, 85. 

Essig, E. O., 89, 150, 152, 172, 176, 307, 
497, 516, 528, 785, 798, 807, 848, 858. 
Esthiopterum, 77. 
Esthesopus, 275. 
Estola, 341. 
Ethelema, 316. 
Ethelgoda, 709. 
Ethmia, 730-732. 
Ethnistis, 686. 
2-ethyl-l,3, hexariediol, 426. 
Etiella, 699-700, 721, 760, 772. 
Euaphycus, 161, 792, 793. 
Euaresta, 512-513. 
Euarne, 713. 
Eublemma, 596. 
Euborellia, 34-35. 
Eucalymnatus, 170, 788. 
Eucalypta (incorrect, see Encalypta), 

600, 882. 
eucalyptus, 180, 181, 183, 349, 401, 592. 
Eucalyptus 

citriodora, 402. 

robusta, 402. 
Eucatoptus hairpencil, 719. 
Eucelatoria, 473, 883. 
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Euceridae, 866. 
Euceropsylla, 145. 
Eucharidae, 802. 
Euchromia, 576. 
Euchromiidao, 573-570. 
Euchrysia, 807. 
I'juclasta, 649. 
Eucnemidae, 270. 
Eucnocerus, 288. 
Eucoila, 770. 
Euconnus, 235. 
Eucordylea, 719. 
Eucoriinae, 189-190. 
ICucosma, 710. 
Eucosmidae, 708-711. 
Eucrostis, 641. 
Eudamus, 537, 563-564. 
Euderophale, 789. 
Euderus, 723, 781. 
Eudryas, 595. 
Eueides, 540. 
Eufallia, 301. 
Eugamandus, 346. 
Eugaurax, 521. 
Eugenia, 334, 390, 577. 

horinquensis, 183. 

huxifolia, 185. 

cordata, 183. 

jambos, 168, 170, 171, 183, 191, 298, 317, 
351, 372, 440, 509, 510, 770, 836, 

lancea { = hidihunda) , 185. 

stahlii, 108, 188. 
Euglenidae, 295. 
Euglyphia, 610. 
Eugnathodus, 122-3. 
Euhybos, 460. 
Eulachus, 315. 
Eulalia, 446. 
I'^ulepidotis, 609-010. 
Eulepidotus, 641. 
Eulepte,654, 757, 784, 804. 
Eulimnichus, 270. 
I'^ulophidae, 781-782. 
Eumeiics, 767, 860-861. 
Eumenidae, 860-862. 
Eumestleta, .588. 
Eunebristis, 720. 
i:unica, 548-549. 
Eunonia, 574. 



Eupatorium sp. 578. 

odoratum, 159, 525, 526, 704, 882. 
Eupelmus, 173, 801. 
Eupelmidae, 47, 797, 800-802. 
Euphalerus, 146. 
l']uphasiopteryx, 58, 476. 
euphorbia, 183, 190. 
Euphorbia 

hypericifolia, 187, 789, 878. 

rohusta, 169. 
Euphoria 

didyma, 770. 
Euphorocera, 478, OCXS. 
Eupl., 537. 

Euplectrus, 586, 602, 784-785. 
Euponera, 812. 
pjupseudosoma, 577. 
Eupsj'che, 554. 
Euptorygine, 125, 130. 
Euptoieta, 541. 
Eurema, 537, 558, 559. 
Eurhipia, 599. 
Euroma, 542. 
Europe, 497, 524, 530, 581, 740, 757, 786, 

871. 
European corn borer, 758. 
Europs, 299. 
Eurycreon, 678. 
Euryneurasoma, 446. 
fCuryophthalmus, 205. 
Euryscelis, 339. 
Eurytoma, 443, 699, 798. 
Eurytomidae, 443, 798-800. 
Euscelinae, 113. 
Euscelis, 116. 
Euscelus, 401, 402, 775. 
Euscepes, 405-406. 
Euschistus, 192. 
Eustictus, 219. 
Eutelia, 599, 616. 
Euterpe 

globosa, 716, 832. 
Eutermes, 69, 877. 
Eutettix, 118. 
Euthermesia, 619. 
Eutogenes foxi, 27. 
Eutomus, 327. 
Eutricharae, 869. 
Eutrixoides, 258, 475. 
Euxenus, 378. 
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Euxesta, 503-506, 770. 
Euxestus, 316. 
Buzenilliopsis, 475. 
Evagoras, 212. 
Evania, 41, 764. 
Evaniidae, 763-765. 
evening primrose, 407. 
everlasting, 361, 542. 
"Eveready", 426. 
Everglades, 263, 709. 
Ewing, H. E., 24, 29,31,76,102,533-536. 
excrement, 71, 275, 460, 484. 
'excrement pellets, 66-67. 
Exema, 351. 
Exeristes, 728, 757. 
Exitianus, 116, 117. 
Exochomus, 312. 

Exogenus (as Xenogenus), 200, 878. 
Exomalopsis, 866-867. 
Exophthalmodes, 396-398. 
Exophthalmus, 391, 396-398. 
exopodite, 13. 
Exoprosopa, 450. 
Experiment Station, 8, 57, 70, 160, 162, 

184, 189, 250, 264, 302, 524. 
Exptochiomera, 205. 
Exorista, 478, 479, 663. 
Extraneza, 210. 



Fabricius, Johann C, 
417,444,545, 741. 

fairy shrimp, 11. 

Fairchild, G. B. 423. 

Fajardo, P. R., 35, 84, 
199, 229, 237, 283, 
438, 476, 488, 496, 
665, 680, 717, 725, 

false chinch bug, 204. 
scorpion, 18. 

fan palm, 184, 716. 

Fannia, 496-497. 

Faro de Cabo Rojo, 
196, 204, 221, 22B, 
328, 350, 362, 376, 
680, 870. 

Fauvel, A., 316. 

Fawcett, G. L., 10. 

Faxon, Richard, 10, 
542, 583, 699. 



202, 227, 290, 330, 



147, 


.177, 


183, 


190; 


284, 


374, 


425, 


430; 


514, 


583, 


601, 


649; 


824, 


835, 


, 840, 


881 



110, 111, 
298, 323, 
389, 515, 



167, 183, 
324, 326, 
546, 605, 



156, 196, 504, 508, 



feather mite, 31 . 

Fecelia, 193. 

Federal Building, San Juan, 182. 

Federal Horticultural Board (P. Q.), 76, 

509, 673, 726. 
Felicicola, 77. 
Felt, E. P., 441-442. 
Feltia, 479, 583, 589, 821. 
femur, 803. 

fence-post, 201, 329, 871. 
Fennah, R. G., 132, 135, 136, 392, 394, 775, 

779. 
fern, 588. 
Feronia, 530. 
Ferrer, J. A., 640. 
ferric iron, 05. 
Ferris, G. F., 1-62, 103, 167, 168, 177, 181, 

183. 
Ferrisia, 166. 
fertilizer, 56. 
Ficus, sp. 350, 540, 608. 
benjamina, 877. 

laevigata ( = lentiginosa), 120, 133, 162, 
167, 168, 169, 173, 317, 337, 771, 
798, 825. 
nekbuda, 164, 169. 

nitida, 94, 156, 169, 173, 177, 180, 181, 
182, 183, 215, 763, 771, 779, 797, 
877. 
pumila, 632, 771. 
repens, 177, 632. 
sintenisii, 167. 

stahlii, 103, 173, 349, 391, 072, 837, 871 . 
fiddlewood, 138. 
Fidonia, 644. 
Field, W. D., 555, 557. 
Fife, L. Courtney, 206, 582, 584, 698, 726- 

728, 757, 763, 783, 805, 834. 
fig, 244, 546, 770-771, 777, 798. 
Figitidae, 770. 
Fiji, 414. 
film, 92. 

filter press cake, 248, 493. 
Fimbristylis 

spadicea, 123. 
Finlaya, 436. 
fire-ant, 823. 
fire-blight, 16). 
firefly (beetle), 212, 282-285. 
fish, 7, 12, 286. 288, 490. 
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"Fish Hawk", (U.S.S.), 7, 12, 156, 787. 
fish-oil spray, 100. 
Fisher, Miss Elizabeth G., 84, 441. 
Fisher, W. S., 243, 270, 275-280, 287, 291- 
295, 301, 314, 315, 316, 332-347, 879, 
880. 
fishing, 2. 
fishing-rods, 160. 
Fislce, R. J., 10. 
"flamboy^n", 1, 65, 70, 286, 291, 301, 

329, 346, 380, 605, 642, 696. 
Flanders, Stanley E., 173, 304, 788. 
flat bark beetle, 297-299. 

bug, 201. 
flat-headed borer, 275-280. 
Flatidae, 136-8. 
Flatoides, 138. 
Flatoidinus, 138^9. 
flea, 533-536. 
fleabeetle, 212, 300, 627. 
flesh, 821. 
fleshfly, 483-489. 
fleshy scales, 833. 

flies, two-winged (Diptera), 417-532. 
"flor de Jdcaro", 376. 
"flor de San Jose", 555. 
Florida, P. R., 85. 

Florida, (U. S. A.), 56, 74, 81, 83, 98, 120, 
152, 169, 185, 187, 248, 277, 302, 316, 
405, 407, 412, 456, 459, 473, 488, 496, 
499, 600, 507, 508, 511, 512, 519, 522, 
557, 563, 588, 590, 613, 668, 678, 709, 
716, 738, 740, 748, 762, 779, 802, 831. 
Florida red scale, 182. 
flour, 32, 57, 61, 288, 296, 297, 328^329. 
flower, 96-99, 296, 321. 
beetles, 300-301. 
flies, 461-469. 
fluoride, fluorine, 65. 
fly, 24, 212, 417-536, 847. 
flycatcher, 53, 103, 137, 192, 193, 279, 
297, 300, 331, 336, 344, 349, 353, 377, 
387, 392, 851, 863. 
Focilla, 622. 
fogfruit, 544. 
follicle mite, 31. 
"foliaceous antenna," 141. 
Folsom, J. W., 32, 33. 
Fomes 
australis, 327. 



Fond Parisien, 499. 
forage plant, 191. 
Forbes, S. A., 146. 

Forbes, Wm. T. M., 131, 480, 503, 506, 522, 
524, 529, 554, 573-^581, 611, 612, 616, 
619, 620, 621, 622, 623, 624-636, 637, 
640, 642, 646, 647, 649, 652, 655, 662, 
665, 675, 678, 680, 682, 683, 684-5, 
688, 696, 705-748. 
Forbes and Leonard, 747. 
forceps, 34. 
Forcipomyia, 427. 
foreign grain beetle, 298. 
forest, 2, 39, 47, 63, 59, 171, 172, 173, 175, 
207, 433, 697, 812, 822. 
insects, 88, 165, 647. 
litter, 210. 
mould, 34. 
pool, 86. 

virgin, 282, 284, 823, 831, 859. 
Forest Service, 158, 161, 197, 232, 546, 

740. 
FORFICULIDAE, 34-36. 
Formicidae, 810-839. 
Fort Myers, Florida, 127, 748. 
Fortuna, Hda,, P. R., 116, 143. 
Fortunella 

niargarita, 510. 
four o'clock, 663. 
fowl tick, 24-26. 
Fowler drag-plow, 259. 
Fowler gyrotiller, 252, 259. 
Fowler, W. W., 132. 
Fox, Carroll, 533, 536. 
Fox, H., 10, 708. 

Fox, Irving, 10, 24-28, 426, 533, 536. 
Franclemont, J. G., 587, 874. 
"frangipane", 138, 630. 
France, 760. 
Franconia, N. H., 481. 
Franklin, H. J., 877. 
Frankliniella, 97-98. 
Franklinothrips, 95, 877. 
Fraxinus, 177, 217, 738. 
Fregata magnificens, 76, 530. 
French Guiana, 620, 675, 678. 
"fresa", 109, 204, 349, 396, 842. 
Frescora, 835. 
fresh water insect, 78, 92, 232, 683. 



INDEX 



917 



frigate-bird, 76, 77. 
fritfly, 518-523. 
frog (see bullfrog), 
"frog-spit", 103. 
froghopper, 103-4, 794-795. 
Frontina, 479-480. 
Frost, C. A., 370. 
Frost, S. W., 526-527. 
Frontera Monrroig, F., 831. 
fruitfly, 76, 507-513, 758, 770, 807. 

trap, 39, 506, 507-513, 807, 842. 
fruit, rotten, 295, 410-412. 

store, 43. 
Fucellia, 497. 
Fucus, 219. 

Fulgorid, 90, 464, 807, 808, 810, 849. 
Fulgoroidea, 130, 144. 
fumigant, 68. 
fumigation, 288, 293, 328. 
Fundella, 700-702, 849. 
Fungi vora, 440. 
Fungivoridae, 440-441. 
fungus, 34, 39, 95, 131, 142, 150, 316, 327, 
515, 394, 830. 

-eating beetle, 301. 

-eating weevil, 377-378. 

-growing ants, 829-830. 

gnat, 440-441. 

spore, 298. 
Funkhouser, W. D., 104. 
Furcaspis, 183, 788. 
furniture, 63, 160, 289. 
fustic, 2, 4. 

G 

Gage, C. E., 368. 

Gahan, A. B., 165, 166, 442, 721, 723, 

732, 751, 810, 848, 849, 874. 
"gaMn del monte", 832. 
Galdpagos (Islands), 449, 461, 486, 531, 

620. 
Galerita, 231. 
Galerucella, 7, 356. 
Galerucinae, 357. 
Galgula, 594. 
Galgupha, 189. 
gall, 95, 144, 146, 275, 442, 780, 790, 798, 

810, 836. 



midge, 441-443. 

mite, 30-31. 
"gallego", 158. 
Galleria, 688. 
Galleriinae, 688. 
gallinule, 220. 

"gallito", 106, 109, 128, 279, 612, 620. 
Gamasus, 26. 

gamma isomer of benzene hexachloride, 
31, 65, 100, 208, 262, 266, 386, 396, 
614, 668. 
Ganascus, 295. 
Ganaspis, 509, 770. 
"gandul", 154, 163, 167, 291, 328. 
Ganyra, 561. 
"garbanzo", 416, 688. 
Garcia, Ovideo, 843. 
Garcia-DIaz, Don Julio, 10, 78, 79-88, 92, 
231-236, 577, 683, 684, 711, 740, 742. 
"garcinia", 140. 
Garcinia 
.mangostana, 170. 

spicata, 140. 
gardenia, 97, 168, 296, 312. 
Gardenia 

jasminoides , 168. 
Garrochales, P. R., 76, 121, 143, 404, 708. 
gasoline, 490. 
Gasteracantha 

cancriformis, 20, 521. 

tetracantha, 20. 
Gasterocercus, 407. 
Gastrophilidae, 470. 
Gastrophilus, 470. 
Gastrothrips, 95. 
Gaurax, 521. 
Gay, Geraldus, 10. 
Geiechia, 723-725. 
Gelechidae, 718-730, 760. 
genetics, 524. 
Oenipa 

americana, 153, 169, 175, 633, 634, 637. 
"genogeno", 660, 780. 
Genonotus, 399. 
Genopaschia, 688. 
"geo", 153. 
Geocnethus, 189. 
Geococcus, 167. 
Geocoris, 204. 
Geometra, 640. 
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Geomotridae, 479, 630-646. 

Geomyzidae, 525. 

Geophilus culebrae, 15. 

Georgia, U. S. A., 56, 459, 477, 502, 525, 

530. 
Goosargus, 445. 
Geotomus, 189. 
Geraeus, 409. 
Geranomyia, 419-420. 
German cockroach, 39, 40. 
Germany, 5, 7, 744. 
Germar, E. F., 290. 
Geron, 451. 
Gerridae, 219, 220. 
Gerris, 220, 

Gerstaecker, C. E. A., 275, 401. 
Ghilianella, 211. 
Ghillardia, 155. 
Gihellula 

arachnophila, 21. 
Gibson, E. H., 216, 217. 
Giffard, W. M., 144. 
Gigaleurodes, 187. 
ginger, 292, 823. 
ginnery, cotton, 439, 503, 529. 
Ginoria 

rohrii, 370. 
Girault, A. A., 771, 775, 783, 794, 796, 797. 
gladiolus, 99, 592. 

thrips, 99. 
Glaphyria, 647. 
Glaphyriinae, 647-648. 
Glaucacna, 719. 
Glaucopsis, 573-574. 
Gliricida 

sepium, 151, 175, 712. 
Gliricola, 76. 
GHschrochilus, 297. 
Globicornis, 288. 
glue, 32, 90. 
Glutophrissa, 559. 
Glycine, 558. 
Glympis, 612. 
Glyphipterygidae, 714. 
Glypodes, 669. 
Glyptina, 360. 
Glyptoliregma, 365-366. 
Glyptoma, 237. 
Glyptoterraes, 67-68. 
Gnamptopsilopus, 458. 



GnaphaHum 

ohlusifoliuni, 512. 
Gnathocerus, 328. 
Gnophomyia, 421. 
Gnophria, 577. 
Gnorimoschema, 722-725, 753, 758, 781, 

796. 
goat, 4, 23, 31, 76, 102, 286, 288, 493. 

louse, 76. 
goatweed, 550. 

goat's foot morning glory, 399-400, 626. 
Godmania, 569. 
gold, 158. 

Gold Coast, Africa, 782. 
goldbug, 375. 
golden warbler, 309, 364. 
Gomera, 1. 
Gomphrena 

globosa, 677. 

dispersa, 648. 
Gonatista, 46-47. 
Gonatocerus, 772. 
Gonatopus, 120, 849. 
Gonave Island, Haiti, 448. 
Gonepteryx, 555, 557. 
Gonia, 481-482. 
Goniarcha, 751 . 

Goniloba, 563, 5()5, 567, 570, 571, 573. 
Goniocotes, 77. 
Goniodes, 77. 
Goniozus, 848. 
Gonitis, 615-616, 785. 
Goniurus, 563. 
Gonodonta, 616-618, 755. 
Gonolobus , 632. 
Gonomyia (Lipophleps) 421 . 
Gonorthus, 644. 

Gonzalez Rios, Policarpo, 445, 498. 
Gonzolea, 633. 
"gorgo.jo", 414. 

"gorgojo de la caiia podrida", 410-412. 
Gossypium, 594. 
Gouania 

polygama, 356. 
gourd, 784. 

Governor's palace, 65. 
Gov. Winship, 159. 
Gowdey, C. C., 362. 
Gracilai'ia, 734. 
Gracilaridae, 732-734, 784. 
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grackle, 53, 77, 260, 279, 490, 626, 677. 

Graeperia, 598-599, 

grain, 26, 330. 

Graminiella, 118. 

"grama", 677. 

gramma grass, 27, 109, 180, 677. 

"granadillo", 65, 383. 

grape, 102, 151, 182, 184, 291, 388, 634, 649, 

755. 
grapefruit, 1, 16, 46, 52, 59, 97, 98, 101, 
109, 128, 130, 132, 134, 138, 140, 149, 
151, 153, 154, 156, 158, 160, 163, 173, 
175, 176, 177, 180, 181, 182, 187, 193, 
196, 207, 213, 219, 291, 296, 298, 311, 
322, 349, 251, 378, 380, 387, 388, 395, 
441, 445, 446, 467, 496, 503, 504, 509, 
510, 514, 566, 741, 761, 763, 767, 792, 
807, 842, 850. 
grove, 46, 59, 60, 76, 137, 157, 166, 204, 
211, 212, 245, 246, 283, 298, 308, 318, 
385, 428, 445, 455, 457, 477, 490, 499, 
501, 525, 526, 563, 565, 765, 813, 814, 
851, 855, 865,879. 
Graphidius, 646. 
Graphigona, 612. 
Grapholitha, 710-711. 
Graphomya, 489. 

grass, 1,54,97, 106, 120, 121, 130, 134, 135, 
143, 144, 147, 148, 163, 191, 204, 219, 
370, 567, 584, 585, 775, 791, 794, 879. 
grass lizard, see Anolis pulchellus, 227. 
grasshopper, 19, 50, 51, 52, 453, 484, 840, 
841. 
cone-headed, 53. 

sparrow, 137, 223, 328, 355, 362, 374, 388, 
406, 818, 824. 
grassworm, southern, 227, 479,689, 743, 

755, 759. 
"grayumo", 131. 

Greater Antilles, 6, 79, 83, 84, 86, 189, 289, 
399, 449, 451, 481, 482, 502, 511, 501, 
578,756. 
greater yellow-legs, 222. 
grebe, 221. 

pied-billed, 55. 
Great Salt Lake, Utah, U. S. A., 510. 
Great Lakes, 613. 
Grenadines, 316. 
green apple aphid, 152. 
green heron, 220, 233, 249, 275. 



green lacewiiig, 89. 

green Muscardine, 394, 411. 

green scale, 171, 215, 814, 815, 816, 821, 

824, 831, 832, 834. 
Greene, C. T., 445, 503, 509, 510, 512, 514, 

518, 524, 525, 529. 
greenhouse, 96, 169, 441, 588, 748, 792, 

811. 
greenhouse thrips, 101. 
Greenland, 497. 
Grenada, B. W. L, 120, 295, 316, 323, 418, 

455-457, 460, 465, 640, 711, 756. 
Grevillea 

robusta, 161, 180, 257, 381. 
grey scale of papaya, 184. 
Grimshawe, P. M., 562. 
Griphoneura, 499. 
Griffitts, S. D., 819. 
"grocella", 166, 171, 645. 
grohoma, 127. 
grossbeak, 277, 388. 
G.rotiusomyia, 785. 
ground 

beetles, 227-231. 
dove, 158. 

lizard, see Ameiva exsul. 
pearls, 158, 159. 
Gryllacris, 54. 
Gryllidae, 54, 62. 
Gryllodes, 61. 
Gryllotalpa, 54. 
Gryllus, 58. 
"guAbara", 13. 
"guaba",610, 659. 
"guabd,", 6, 17, 18, 61, 836. 
"guacima", 31, 173, 178, 376, 403, 408. 
"guacimilla", 179, 543. 
Guadeloupe, F. W. I., 1, 135, 407, 413, 565, 

737, 752. 
Guaiacum 
officinale, 64, 158, 169, 182, 389, 557, 006, 
708, 824. 
"guajana", 122, 404. 
Guajataca, P. R., 70, 110, 137, 179, 025. 
"guamd", 288. 
"guandbana", 105, 181, 182, 183, 217, 025, 

703, 755, 800. 
Guam, 251. 

GuAnica, P. R., 11, 20, 24, 35, 43, 44, 46, 
51, 59, 61, 75, 97, 107, 110, 112, 133, 
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135, 145, 153, 158, 162, 169, 171, 173, 
180, 181, 182, 187, 190, 195, 196, 199, 
201, 225, 226, 228-230, 236, 238, 240- 
246, 250, 251, 253-255, 257, 260, 261, 
264, 265, 269, 275, 279, 280-282, 284, 
286, 287, 289, 291, 292, 294, 301, 311, 
316, 318, 321, 323-326, 328, 329, 332, 
334, 335, 337, 338, 340, 341, 344, 348, 
350, 351, 357, 359, 360, 363-366, 371, 
373, 374, 376, 377, 389, 396, 407, 424, 
432, 433, 434, 436-438, 447, 450, 451, 
454, 467, 473, 482, 490, 494, 516, 518, 
520, 521, 539, 546, 548, 549, 551, 552, 
555, 558, 561, 573, 574, 575, 578, 579, 
581, 584-589, 593-601, 603-609, 612, 

614, 615, 616, 619, 622, 626, 631, 633, 
641, 642, 643, 646, 648-651, 654, 659, 
662, 666, 669, 671, 672, 675-678, 680, 
082, 683, 687, 695, 717, 730, 731, 739, 
743, 757, 759, 760, 762, 768, 770, 772, 
782, 791, 792, 804, 805, 807, 809, 813, 
821, 824, 840-842, 855, 862, 866, 870, 
872. 

"guano", (tree) 161, 349, 656, 759. 

"guano" (fertilizer), 54. 

guara, 175, 178. 

"guaraguao", 52, 64, 177, 381. 

Guarea 

trichilioides, 64, 177, 381, 565. 

Guatemala, 132, 585, 662, 730. 

Guayabal reservoir, 219. 

"guayabota de sierra", 183, 188. 

"guayacdn", 64, 182, 325, 389, 557, 606, 
708, 824. 

Guayama, P. R., 5, 8, 94, 116, 143, 169, 
178, 215, 291, 299, 314, 339, 366, 429, 
430, 433, 436, 439, 448, 457, 476, 501, 
507, 525-528, 575, 586, 588, 595, 600, 

615, 616, 623, 624, 641, 649, 653, 661, 
666, 685, 688, 711, 717, 742, 756, 765, 
794, 802, 812, 815, 824, 839, 848, 871. 

Guayanilla, P. R., 188, 204, 324, 338, 340, 
346, 405, 406, 451, 472, 475, 551, 553, 
558, 561, 575, 639, 650, 660, 670, 678, 
706, 714, 738, 755, 768, 780, 804, 846, 
866. 

Guaynabo, P. R., 155, 156, 181, 182, 188, 
191, 370, 474, 752, 869. 

guava {Psidium guajava), 4, 95, 100, 102, 
104, 134, 135, 141, 149, 156, 163, 165, 



167, 169, 170, 171, 176, 180, 182, 185, 
186, 187, 197, 291, 295, 297, 303, 308, 
310, 352, 377, 380, 401, 402, 403, 412, 
489, 509, 510, 524, 577, 710, 761, 775, 
784, 792, 802, 842, 843, 855, 856. 

Guavate Camp, 75, 879. 

Guazuma 
elliplica, 578. 
ulmifolia, 173, 178, 332, 376, 403, 408. 

Guerry, M. C., 10. 

Giietlarda 
scabra, 175. 

Gudmann, 730. 

"guia verde", 175. 

Guiana, 85, 250, 675. 

Guilandina 
crista, 133, 370, 295. 

Gilding, Lansdowne, 13. 

"guin delacana", 122. 

"guinda", 170. 

Guinea 
fowl, 76-77. 

grass, 54, 114, 130, 143, 201, 203, 569, 
602. 

Guinea pig, 76. 

gull, 531. 

gull-billed tern, 221, 223. 

Gulf Coast, 586. 

gum, 64, 174. 
elme, 342. 

"gumbo limbo", 162, 715. 

"gummosis", 342. 

Gundlach, Juan, 7, 12, 36, 38, 44, 46, 49, 
50, 51, 52, 53, 58, 60, 62, 63, 74, 79, 80, 
82, 83, 84, 85, 89, 91, 92, 189, 190, 191, 
192, 193, 195, 196, 197, 198, 199, 200, 
201, 205, 209, 210, 211, 212, 216, 220, 
222, 223, 225-234, 236, 238, 239, 242- 
246, 248-250, 257, 263, 264, 267, 268, 
277, 279, 281, 286, 289, 291, 293-298, 
300, 301, 304, 306, 309, 314, 315, 317- 
319, 321, 323-329, 331, 332, 334, 335, 
337-341, 344, 346-348, 350, 351, 353- 
357, 359, 360, 362-366, 368-371, 373, 
374, 376, 387, 389, 390, 397, 399, 401- 
403, 409, 410, 414-415, 417-419, 421, 
422, 429, 432, 435, 444, 445, 447, 450, 
451-454, 457-459, 461, 463-465, 467- 
472, 478-483, 486, 490-495, 498-500, 
503, 504, 506, 509, 611-516, 530, 531, 



INDEX 



921 



533, 535, 537-560, 552, 553, 555-559, 
562, 563, 565-671, 673-689, 691, 594- 
612, 614-626, 628, 630-654, 666-673, 
676-690, 696, 696, 698-700, 702-707, 
710-712, 714, 716, 720, 723, 725, 730, 
731, 734, 739, 740, 743, 744, 754, 756, 
768, 764, 766, 768-770, 805, 806, 839- 
842, 846, 849, 861-855, 857, 859-862, 
864-871, 879, 880. 

Gurabo, P. R., 27, 88, 213, 436, 743, 879. 

Gurney, A. B., 35, 50, 76, 88, 874, 876. 

Gymnandrosoma, 709. 

Gymnanthes 
lucida, 708. 

Gymnognathus, 378. 

Gymnopternus, 457. 

Gymnosoma, 472. 

Gynacantha, 80. 

Gynaecia, 537, 548. 

Gynaikothrips, 94, 779, 877. 

Gynandropus, 229. 

Gynerium 

sagiltatum, 153. 

Gyponinae, 113. 

Gyrinidae, 234-236. 

Gyrinus, 6, 235. 

Gyrophaena, 242. 

Gyropidae, 76. 

Gyropus, 76. 

gyrotiller, 252, 259. 

H 

Haan, de W., 48, 60. 
Habana, Cuba, 2, 293, 674, 615. 
"habichuela parada", 554. 
Habrolepoidea, 796. 
Hda. Algarrobo, Guayama, 871. 
Florida, Santa Isabel, 858. 
Librada, 473, 475. 

Maria Antonia, Gudnica, 282, 313, 611. 
Santa Catalina, El Yunque, 95, 181, 

696. 
Santa Rita, Guinica, 61, 251, 255, 282, 
284, 313, 324, 326, 472, 473, 494, 648, 
655, 573, 674, 587, 593, 595, 697, 598, 
599, 600, 605, 606, 609, 610, 611, 614, 
616, 619, 622, 626, 641, 643, 646, 648, 
649, 659, 662, 666, 672, 675, 676, 678, 
680, 682, 683, 695, 730, 731, 743, 757, 
760, 853, 855. 



Santa Victoria, Coloso, 282. 
Santi, Central Cortada, 695. 
Teresa, Aguirre, 858. 

Hadena, 588, 694, 609. 

Hadronotus, 810. 

Hadropoda, 372. 

Haematobia (Harmatobia) , 494. 

Haematopinus, 102. 

Haematoxylon 

campechianum, 145, 313, 800. 

Hagen, H. A., 85. 

Haina, R. D., 120, 620, 568, 666, 766, 758 

Haiti, Republique d', 14, 114, 126, 127, 
191, 195, 276, 276, 311, 312, 334, 362, 
403, 448, 458, 459, 488, 492, 496, 499, 
627, 556, .667, 601, 610, 613, 636, 639, 
640, 644, 666, 676, 700, 737, 767, 771, 
781, 783, 788, 789, 791, 794, 795, 800, 
856, 857. 

hairy fungus beetle, 315. 

Halcotophagidae, 322. 

Halesa, 643, 644. 

Halesidota, 578. 

Halictidae, 865-866. 

Halictus, 866-866. 

Haliday, A. H., 877. 

Haliplus, 231. 

Halisidota, 678. 

Hall, A., 642. 

Hall, D. G., 470, 471, 477, 485, 486, 489, 
490, 491, 493, 496, 499, 516, 621. 

halo, 156. 

Haltica, 7, 212, 360, 364-366. 

Haltichella, 805. 

Halticoptera, 802. 

Haltious, 219. 

Halysidota, 578. 

Hamadryas, 549. 

Hambleton, E. J., 167. 

Hambletonia, 162, 791. 

Hamigymnaspis, 183. 

Hammaptera, 645. 

handpicking, 498. 

Hansen, H. J., 12. 

Hanseniella, 16. 

Hanson, Wm., 10. 

Hapalia, 679-680. 

Hapalips, 299. 

Hapithus, 60. 
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Haplostola, 599. 

Haplothrips, 95-96, 98, 877. 

Haptoneus, 296-297. 

hardwood, 64. 

Harley, A. G., 10, 458, 490, 495, 506, 512, 

730, 767, 805. 
Harmostes, 200. 
Harpactus, 840. 
Harpapopyga, 488. 
Harris, H. M., 201, 213. 
harvest mite, 31. 
Hatch, M. H., 235. 
Hatillo, P. R., 116, 149, 189, 191, 209. 
HatoRey,P. R.,85. 
Hawaii, 29, 57, 79, 130, 251, 252, 313, 516, 

757, 782, 785, 788, 790, 807. 
Hawaiian algarrobo, see Pro-pis juliflora. 
Hawaiian Sugar Producers' Association, 

57, 302, 843. 
hawk, red-tailed, 530. 

sparrow, 52, 53, 55, 59, 76, 530. 
hay, 16, 27. 

heat sterilization, 413, 509. 
heart wood, 64, 292. 
Hebard, Morgan, 34-62. 
Hecamede, 517. 
Heckeria (= Cecropia) 
peliata, 109, 131, 133. 
Hectopsyllidae, 535-536. 
hedge of cafe de la India, 153, 179, 365, 

485, 497, 516, 519, 526, 529. 
of casuarina, 157. 
"hedionda", 702. 
"hediondilla", 357. 
Hedylepta, 662. 

Heidemann, Otto, 137, 195, 220. 
Heikertingerella, 369. 
Heinrich, Carl, 554, 569, 587, 649, 652, 

656, 659, 660, 661, 662, 664, 667, 668, 

669, 679, 681, 687-689, 696, 697-704, 

708, 709, 714, 718, 730, 739, 746. 
Heilipus, 398. 
Helea, 427. 
Heleidae, 425-428. 
Heleononius, 76. 
Helianlhus 

annuus, 362, 526. 
Helicobia, 486, 487, 602. 
Heliconius, 537, 540. 



Helichrysum 

bracteatum, 154, 410. 
Heligmocera, 710. 
Heliocontia, 598. 
Heliodines, 714. 
Heliodinidae, 714-715. 
Heliopsyche, 92. 
Heliothis, 582-583, 759, 806. 
Heliothrips, 96, 101. 
Heliotropium 

indicum, 360, 371, 580, 842, 843, 862. 
Helius (Helius), 420. 
Helochares, 244. 
Helodidae, 269. 
Hellula, 671. 
Helops, 331. 
Hematopia, 494. 
Hemerobiidae, 88. 
Hemerobius, 88. 
Hemeroblemma, 608. 
Hemeroplanes parce F., 882. 
Hemiargus, 554. 
Hemiblabera, 45. 
Hemicephalis, 608. 
Hemichionaspis, 178, 794. 
HEMIPTERA, 7, 188-223, 471. 
Hemiptilota, 637. 
Hemisia, 867-868. 
Hemisphaerodella, 219. 
hemispherical scale, 172, 215, 310, 814, 

815, 816, 821, 824, 832. 
Hemitarsonemus latus, 30. 
Hemiteles, 765-767. 
hen louse, 76. 
Henderson, Dr. J. M., 431. 
henequen, 696. 
Henrietella 

fascicularis, 332. 
Heraeus, 205. 
Hercinothrips, 96. 
Hercothrips, 101. 
Herculia, 687. 
Hermaeophaga, 365-366. 
Hermetia, 444-445. 
Hernandia 

sonora, 92. 
heron, 221, 222. 

green, 51, 53, 55, 59. 

little blue, 56, 221, 222, 242, 243, 259. 
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Herpestes birmanicus, 260. 
Herpetica 

alata, 555. 
Herpetogramma, 664, 568, 569, 570, 571. 
Herse, 478, 625-626. 
Hertig, Marshall, 423. 
Hesperia, 537, 563, 567. 
Hesperiid, 564. 

Hesperiidae, 562-573, 795, 804, 862. 
Hesperoctenes, 214. 
Heterchthes, 338. 
Heterarthron, 289. 
Heterocera, 573-748. 
Heteroceridae, 269. 
Heterooerus, 269. 
Heteroohroa, 549. 
Heteroderes, 274-275. 
Heterodoxus, 76. 
Heterophaga, 329. 
Heteropoda venatoria, 21. 
Heteropsylla, 145-6, 313. 
Heterospilus, 699, 760. 
Heterostylum, 452. 
Heterotermes, 68. 
Heterothrips, 100. 
Heierotrichum 

cymosum, 4:77 , 660. 
Hevea 

brasiliensis, 186. 
hexachlorophenol, 65. 
Hexacolus, 384. 
Hexamerocera, 770. 
Hexatoma (Eriocera), 420-421. 
Heza, 211-212. 

hisbiscus, 68, 97, 98, 99, 131 , 133, 149, 158, 
163, 182, 313, 346, 578, 582, 722, 733, 
760, 871. 
Hibiscus 

bifurcatus, 171. 

rosa-sinensis , 585. 

sabdariffa, 815. 
Higueral, R. D., 281. 
"higuereta", 373. 
"higiiero", 652. 

"higuerillo", 652, 654, 680, 752. 
"higuillo", 163, 167, 409, 617. 
Hilarocassis, 373. 
Hileithia, 651. 
Hill, J. D., 180. 



Hindsiana, 97. 

Hine, J. S., 454. 

Hinton, H. E., 285. 

Hipp, 537. 

Hippeastrum 

puniceum, 164, 585. 

Hippelates, 518-521. 

Hippia, 625. 

Hippobosca, 530. 

Hippoboscidae, 530-531 . 

Hippodamia, 314. 

Hirsutella 
citriformis, 131. 
saussurei, 864. 

Hispaniola (Island), 2, 4, 14, 24, 4C, 47, 
60, 74, 78, 142, 177, 191, 197, 200, 201, 
205, 206, 245, 249, 275, 277, 279, 281, 
282, 284, 323, 328, 336-339, 344, 360, 
363, 370, 374, 402, 409, 413, 418, 419, 
442, 456, 459, 496, 497, 507, 510, 542, 
548, 549, 550, 552, 553, 555, 556, 562, 
564, 567, 636, 650, 662, 689, 716, 719, 
■ 731, 761, 805, 852, 854, 857. 

Hister, 246. 

Histerid, 414. 

Histeridae, 24Sr-246. 

Historis, 547. 

Hoffman, W. A., 10, 75, 76, 102, 108, 157, 
180, 183, 202, 220, 223, 241, 254, 270, 
288, 301, 328, 346, 366, 369, 418-422, 
425-429, 432, 433, 435, 436-440, 443, 
448, 470, 501, 513, 515, 594, 595, 597, 
600, 616, 619, 622, 623, 624, 639, 641, 
647, 648, 649, 651, 652, 659, 660, 664, 
668, 669, 671, 672, 677, 679, 68), 682, 
684, 685, 687, 688, 699, 703, 705, 707, 
711, 714, 717, 718, 721, 879. 

Hoffmania, 426. 

hog, 260, 536. 
plum, 503, 524, 770. 
ring, 582. 

"hoja menuda", 175, 185. 

Holcocera, 718. 

hole, crab, 13. 
spider, 18. 

Holland's "Moth Book", 631, 657, 682. 

Holloway, Haley & Loflin, after, 691. 

Holloway, T. E., 790. 

hollyhock, 748. 

Holocampsa, 46. 
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Hologamasus, 26. 
Hololepta, 7, 245. 
Holoquiscalus niger 

braohypterus, 259, 496. 
Holotrochus, 238. 
Holisus, 241. 

Holstein-Fresian cattle, 470. 
Homaledra, 716-717, 737, 804, 806. 
Homalium 

recemosum, 64. 
Homalopalpia, 698. 
Homalopoda, 794. 
Homalota, 242. 
Homalotylus, 313, 795-796. 
Homocloeus, 377-378. (incorrect) 881. 
Homoeocloeus, (not Homocloeus), 377, 

881. 
Homoeosoma, 704. 
Homoeotarsus, 239. 
Homophileurus, 268. 
Homophoeta, 370-371. 
Homophyla, 369. 
Homophysa, 647. 
Homoptera, 603. 
HOMOPTERA, 103-188. 
Homoschema, 360. 
Homostinea, 742. 
Honduras mahogany, 64, 177. 
honey, 98, 688. 

honeybee, 35, 635, 688, 862, 871-873. 
honey-dew, 815, 838, 850. 
honey-dew melon, 148, 314. 
honey-creeper, 153, 306, 308, 344, 347, 351, 

353, 381, 383, 385, 388, 399, 406, 416. 
honeylocust, 177. 
Hood, J. D., 95-102, 180, 874, 877. 
Hooker, C. W., 10, 99, 101, 167, 168, 175, 

177, 507, 509, 712, 736, 751, 755, 767, 

768, 769, 770, 786, 839, 840. 
Hooker, W. A., 24, 797. 
Hopatrinus, 326. 
Hopkins, A. D., 380-385. 
Hoplandothrips, 95, 877. 
Hoplandria, 242. 
Hoplisoides, 840. 
Hoplisus, 840. 
Hoplocheiloma, 513. 
Hoploteleia, 809. 
Horama, 575. 
Horia, 321. 



Horismenus, 754, 756, 781. 

"hormiga brava", 143, 153, 158, 162, 165, 

171, 172, 815, 817-820, 824. 
"hormiga loca", 833-834. 
"hormiguero", 837. 
Hormigueros, P. R., 112, 191, 219. 
"hormiguilla", 162, 168, 713, 815, 819, 827, 

831, 835-839. 
Hormius, 761. 
Hormoschista, 624. 
horn, 266, 267. 

hornfly, 228, 246, 493, 770, 782, 783, 808. 
horn worm, 627. 
horse, 23, 447, 493, 520, 847. 
horse bot, 470. 
horse radish, 560. 
horse mange mite, 31. 
horsefly, 447-449. 
Hortensia, 110, 775. 
host, 844. 
Hoterodes, 666. 
house, 37,61. 

housefly, 212, 492-495, 782, 807, 847. 
Howard, L. O., 24, 429, 466, 514, 781, 784, 

785, 787, 792, 794, 874; (after — ), 492, 

494, 495. 
Howardia, 175, 788. 
Howe, R. B. drawn by, 816, 820, 822, 823, 

825, 827, 828, 829, 832, 836. 
hull of a boat, 68. 
"hueso", 291. 
Humacao, P. R., 58, 59, 61, 167, 228, 229, 

232, 237, 239-241, 250, 297, 324, 326, 

.337, 349, 363, 425, 431, 433, 464, 527, 

615, 725, 738, 763, 782, 826, 834, 844, 

868. 
Humboldt's willow, 161, 177, 349, 600. 
humeral angle, 196, 215. 
humeral spine, 192, 194, 199. 
humidity, 157, 737. 
hummingbird, 137, 443, 461 . 
humpbacked flies, 460-461. 
Hungerford, H. B., 223. 
Hunt, W. T., 728, 757. 
Hunter, W. D., 24, 293, 797. 
Hunterellus hookeri Howard, 24, 797. 
Huntington, E. I., 552. 
Huntoon, 662. 
huntsman spider, 21. 
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hurricane, 2, 263, 267, 271. 538, 864. 

forest, 576, 588. 
Hyalmenus, 200. 
Hyaloides, 217. 
Hyaloma, 802. 
Hyalomyia, 472. 
Hyalurga, 580. 
Hybia, 130. 
Hyblaea, 704-705. 
Hyblaeidae, 704-705. 
Hybos, 460. 

Hydelepta, 478, 480, 661. 
Hydratoscia, 637. 
Hydrellia, 517. 
Hydrocanthus, 232. 
Hydrochasma, 517. 
Hydrochus, 242. 
hydrogen ion, 429. 
Hydrometra, 219. 
Hydrometridae, 219. 
Hydromystria 

stolonifera, 435. 
Hydrophilidae, 242-244. 
Hydrophilus, 243, 
Hydroporus, 232. 
Hydropsychidae, 92. 
Hydroptila, 92. 
Hydroptilidae, 92. 
Hyeronima 

clusioides, 65. 
Hydrous, 244. 
Hylephilia, 567. 
Hylobius, 398. 
Hyloidea, 130. 
Hylophilus, 295. 
Hyman 118 (Aldrin), 56, 369, 266, 820, 

838. 
Hymenachne 

amplexicaulis, 572, 693. 
Hymenaea 

courbaril, 64, 73, 175, 376, 380. 
Hymenia, 648. 
Hymenocallis 

declinata, 585. 
Hytnenolepsis 

cantaniana, 249. 
HYMENOPTERA, 749-873, 874. 
Hymenorus, .325. 
Hypanartia, 542-543. 
Hypena, 624. 



Hypenid (moth), 804. 
Hypenula, 622. 
Hyperalonia, 450. 
Hyperaspis, 166, 309. 
Hyperosia (Lyperosia), 494. 
hypertrophy, 148. 
Hyphydus, 232. 
hyperparasite, 263. 
Hypochrotaenia, 870. 
Hypocoeliodes, 408, 770. 
Hypocrella 

caulium, 170. 

disjuncta, 187. 

phyllogena, 187. 

turbinata, 175. 
Hypodacne, 315. 
Hypoderma, 470. 
hypogenic mealybug, 167. 
Hypolampsis, 373. 
Hypolimnas, 546. 
Hyponomeuta, 713. 
Hyponomeutidae, 713. 
Hypophloeus, 329. 
hypopi, 26. 
Hyporrhagus, 324. 
Hypostena, 473, 475. 
Hypothenemus, 379. 
Hypsidae, 580-581. 
Hypsiphyla grandella (Zeller), 129, 697, 

765. 
Hyptia, 764. 
Hyptis 

atrorubens, 841, 844, 851, 855, 861, 873. 

capitata, 604, 681. 

pectinata, 203, 752. 
Hypurus, 408, 780. 
Hyria, 639. 

Hysteroneura, 152, 153, 763, 783, 795, 818. 
Hystrichopsyllidae, 536. 

I 

"icaco", 84, 104, 129, 137, 349, 398, 698, 

708, 749, 847. 
Icerya, 156-8, 303, 762, 793. 
purchasi Maskell, 90, 157-158, 303, 306, 
307, 461, 528, 793, 828. 
Ichneumon, 767. 

Ichneumonid wasp, 157, 697, 728. 
Ichneumonidae, 765-770. 
Ichneumonoidea, 751-770. 
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Ichthyomethia 

piscipula, 146, 207, 5G3. 

Idarnes, 798. 

Idechthis, 768. 

Idiataphe, 84. 

Idiocerus, 108. 

iguana, (see Amciva cxsul). 

Ilex 

vomitaria, 179. 

Illiger, J. C. W., 272. 

Illinois, U.S.A., 146, 320, 502. 

Ilythea, 517. 

indalone, 426. 

India, 1, 74, 179, 399, 788, 815. 

Indian Ocean, 530. 

Indiera, 54, 70, 88, 91, 103, 113, 129, 133, 
140, 154, 190, 195, 198, 210, 551. 

Indian meal moth, 698. 

Indigofera, 129. 

Infurcitinea, 742. 

Inga 

laurina, 35, 36, 107, 138, 140, 156, 168, 
181, 183, 209, 217, 286, 297, 298, 299, 
300, 317, 318, 349, 351, 378, 382, 385, 
389, 403, 440, 443, 464, 479, 499, 607, 
744,801,815,836. 

Inga 

vera, 37, 45, 50, 95, 103, 114, 138, 140, 
145, 156, 160, 170, 177, 209, 235, 287, 
313, 316, 340, 344, 349, 351, 382,-384, 
385, 389, 399, 440, 443, 464, 479, 499, 
548, 549, 556, 610, 659, 696, 714, 720, 
730, 733, 742, 744, 758, 759, 792, 807- 
808, 822, 835, 860, 880. 

Inglisia, 170. 

Ingura, 599. 

"inmortal", 410. 

INSECTA, 31. 

"Insectae Borinijuenses", 9, 209, 210. 

"Insectae Portoriconsis", 115, 121, 196, 
199, 201, 216, 543, 574, 575. 

inorganic chemical, 65. 

"interception", 9, 96, 164, 176, 181, 193, 
195, 196, 199, 219, 673. 

"invasion de mariposas", 538. 

Iphiaulax, 756. 

Ipobracon, 761-762. 

Ipomoea 

batatas, 156, 625. 
bona nox, 625, 653. 



fasligata, 169. 
rubra, 195. 

spp., 547, 576, 667, 668. 
triloba, 625. 

Ipsolophus (Ypsolophus) 720. 

Iridomyrmex, 831-832. 

Iridopsis, 644-645. 

irrigation, 4. 

Irish potato, see potato. 

Isabela, P. R., 51, 81, 95, 137, 149, 151, 
158, 163, 166, 168, 171, 188, 189, 205, 
209, 211, 215, 220, 236, 243, 282, 288, 
322, 324, 327-329, 415, 427, 441, 447, 
470, 471, 475, 483, 485, 495, 500, 503, 
506, 508, 529, 550, 551, 552, 562, 566, 
574, 576, 579, 582, 583, 584, 595, 606, 
616, 620, 622, 634, 639, 650, 651, 663, 
667, 669, 673, 675, 677, 680, 682, 687, 
688, 699, 700, 711, 716, 717, 719, 721, 
722, 728, 730, 731, 734, 740, 756, 757, 
762, 772, 779, 782, 784, 790, 805, 809, 
810, 824, 835, 837, 840, 844, 848, 850, 
855, 857, 860, 861, 862, 866, 869, 879. 

Isabela grove, 157, 163, 483, 485, 500, 667. 

Isandrina 

emarginala, 207, 387, 555. 

Isanthrene, 574. 

Isaria 

barberi, 691. 
saussurei, 131. 
sp., 110, 137. 

Iscadia, 600. 

Ischiodontus, 275. 

Ischnaspis, 177. 

Ischnodemus, 204. 

Ischnolaelaps, 28. 

Ischnoptera, 39. 

Ischnorhynchus, 204. 

Ischnura, 85-86. 

Isle of the Caves, 314, 353. 

Isodromus, 795. 

Isognathus, 630-631. 

Isometrus maculatus, 17. 

ISOPODA, 12. 

ISOPTERA, 62-74, 874, 877. 

Isostasius, 810. 

Isotoma 

longiflora, 525. 

Issidae, 134-5. 

Italy, 758, 788. 
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itch mite, 31. 
Itonida, 442. 
Itonididae, 441-443. 
Itaquaqueeetuba, 476. 
IXODOIDEA, 22. 
Ixora 

ferrea, 177. 



"jdcana", 876. 

Jacquelin-Duval, P. N. C, 344. 

jack-in-the-box (tree), 92. 

Jacksonville, Florida, 810. 

Jadera, 201. 

"jagua", 153, 169, 175, 633, 637. 

"jaguey", 36, 120, 133, 162, 167, 168, 
317, 337, 349, 391, 672, 771, 798, 
825, 837, 838, 862. 

Jdjome Alto, P. R., 36, 114, 143, 144, 
187, 283, 368, 389, 396, 440, 448, 
579, 600, 623, 624, 641, 646, 651, 
683, 684, 685, 687, 688, 689, 690, 
710,721,724,742, 824,865. 

Jalysus, 201. 

Jamaica, 1, 14, 22, 81, 133, 142, 161, 
249, 251, 269, 271, 308, 322, 323, 
458, 464, 469, 481, 482, 484, 488, 
502, 510, 512, 531, 542, 545, 549, 
557, 580, 585, 622, 630, 641, 667, 
671, 676, 678, 685, 733, 738, 771, 
810. 

Jamaican sorrel, 321. 

Jambos 
malaccensis , 170, 175. 

James, M. T., 480, 481, 484, 486, 487, 

"jam6n con huevo", 184, 169, 363. 

Jaiithinosoma, 433-434. 

Japan, 674, 785, 788. 

jasmin, 136-137, 163, 177, 223, 288. 

Jasminum 
sambac, 180, 182, 183, 363. 

Jassid, 46. 

Jassus, 120. 

Jatropha 

utilissima (= manihot), 631, 754. 

Java, 414, 687, 782, 788. 
grass, 146, 203. 

jaw, 90. 

"jazmin de rio", 359, 561. 

"jayajabieo", 322. 



169, 
804, 

145, 
513, 
661, 
707, 



231, 
452, 
496, 
553, 
669, 
788, 



490. 



Jayuya, P. R., 145, 198, 219, 230, 236, 238, 
239, 326, 370, 390, 396, 440, 469, 490, 
496, 517, 521, 527, 529, 866, 879, 882. 

"jejen", 426. 

Jensen, J. H., 107, 123, 128. 

Jepson, Walter, P., 10, 253, 258, 451, 473, 
475, 851-855. 

J^remie, Haiti, 312. 

"jobo", 46, 102, 210, 296, 297, 300, 307, 
308, 393, 445, 486, 492, 503, 504, 506, 
508,524,528,708,751,770. 
de la India", 296, 508. 

"jobillo", 183, 837. 

Jobling, J. W., 531. 

Jocara, 696, 879, 882. 

Johannsen, O. A., 417, 422-427. 

Johnson, C. W., 530. 
Frank, 550. 
H. A., 432. 
R. W., 332. 

Johnsonia, 488. 

Johnston, F. A., 10. 

Johnston, J. R., 165, 171, 176, 182, 185, 
591,691. 

Jones, M. F. and J. E. Alicate, 249. 

Jones, Thos. H., 10, 96, 100, 138, 153, 180, 
182, 183, 192, 194, 197, 198, 203, 205, 
212, 215, 227, 296, 301, 303, 304, 310, 
322, 350, 351, 354, 356, 360, 370, 374, 
391, 403, 408, 441-443, 445, 461, 463, 
466, 467, 468, 473, 375, 478-484, 486, 
488, 526, 527, 539, 541, 543, 554, 555, 
558, 560, 561, 563, 565, 567, 568, 570- 
573, 581, 584, 585, 586, 589, 591, 596, 
602, 604, 611, 612, 625, 632, 645, 648, 
653, 661, 668, 672, 676, 686, 691, 700, 
703, 704, 706, 709, 714, 733, 737, 738, 
755, 758, 759, 763, 768, 771, 772, 779, 
781, 783-785, 787, 788, 791, 793, 794- 
798, 800, 805, 807, 808, 810, 813, 814, 
815, 823, 829, 833, 840, 841, 846, 849, 
851, 867, 875, 878. 

Joruma, 121, 129. 

Joyuda, P. R., 299. 

Juana Diaz, P. R., 81, 123, 149, 219, 223, 
238, 240, 297, 300, 301, 316, 317, 318, 
352, 359, 408, 436, 437, 438, 549, 583, 
742, 746, 783, 828, 880. 

"judi'o," 53, 883. 

"juey" (land crab), 13. 
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jumping 

beans, 708. 

plant-lice, 144-6. 

spider, 21. 
"junco", 201. 

Juncos, P. R., 163, 363, 374, 690, 743, 847. 
junebug, 19. 
Junk catalog, 879, 880. 
Junonia, 537, 543-544. 
Jurinia, 483. 
Jussiaea 

angustifolia, 7, 364-365, 371, 408, 441, 
634, 779, 780, 798, 799. 

sujfruticosa, 357. 

K 

Kalapa, 802. 

kale, 560, 714. 

Kallstroemia 
maxima, 451, 853. 

Kalodiplosis, 442. 

Kalotermes, 62-68, 877. 

Kalotermitidae, 62-68. 

kangaroo louse, 76. 

Karschomyia, 165, 442. 

Karynothrips, 97, 877. 

katydid, 52-54. 

Kaye, W. J., 549, 552. 

Kearfootia, 848. 

keel, 131-132. 

Keeling Island, 530. 

Keirosoma, 456. 

Kenk, Roman, 17-18, 61. 

Kenscoff, Haiti, 311, 857. 

kerosene, 534, 741. 

Kentia, 177. 
palm, 182. 

Key Largo, Florida, 508, 748. 

Key West, Florida, 263, S09. 

Khaya 
ivorensis, 64. 

killdeer, 55, 58, 220, 223, 244, 249, 259,, 
353, 364,407, 818, 881. 

King, W. v., 437. 

kingbird, 37, 46, 52, 76, 77, 103, 193, 
212, 277, 332, 349, 362, 374, 387, 392, 
407, 410, 840, 852, 853, 855, 858, 861, 
863, 864, 865, 867, 868, 872. 

Kinman, C. P., 509. 

Kinnaridae, 105, 135. 



Kleidocerys, 204. 

Kline, J., 10. 

Klots, A. B., 559. 

Klots, Mrs. E. B., 79-88. 

Knab, F., 429, 445, 448, 452, 454, 503, 

507. 
Knipling, E. F., 470. 
Knox, v., drawn by, 87. 
Koeble, A., 302, 307, 528. 
Kolbe, H. H., 74, 78-84, 89-92. 
Kolla, 110-112, 775. 
Komp, W. H. W., 432. 
Krieogonia, 557-558. 
Krisna, 108. 

Krombein, K. v., 864-870, 874. 
Krug, D. L., 7, 78, 245, 298, 621, 744, 749. 
Krugia, 598. 
Kudo, R., 435. 
Kumm, H. W., 430. 
kunquat, 177, 181, 296, 510, 768. 
Kyneria, 622. 



la Ferte-Senectere, M. F. T. de, 301. 

La Fortaleza, 667. 

La Guayra, 762. 

La Mina Recreation Area, 85. 

La Muda, P. R., 60, 79, 101, 449. 

La Plata, P. R., 526. 

La Romana, R. D., 282, 311, 552, 664. 

Le Vega, Arecibo, 602. 

Labena, 766. 

Labia, 36. 

Labidura, 34, 35. 

Labiduridae, 34-36. 

Labiidae, 36. 

Lab-lab plume moth, 706. 

Labrador, 21. 

Laccophilus, 232. 

lace bug, 206-9, 306. 

lacewing fly, 89-91. 

Lachesilla, 75. 

Lachnophorus, 229. 

Lachnopus, 386-389, 778. 

Lachnosterna, 254, 473, 482, 502, 849, 

852, 855. 
Lacinipolia, 584. 
Lacordiare, J. T., 347. 
Lactica, 364-365. 
Ladella, 133. 
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Ladoria, 311. 

ladybeetle, 145, 157-8, 159, 160, 164, 
166, 168, 175, 176, 179, 212, 301-314, 
796. 
Laelaps nuttalli, 27. 
Laemophloeus, 297. 
Laetilia, 704. 
Lagerstroemia 

indica, 167, 279, 337, 364-365, 442. 
Lagoa, 744. 

Lagochirus, 271, 342-344. 
lagoon, 51, 221. 

Laguna Beach, California, 516. 
Laguna San Jose, 100, 135, 872. 
Laguna Yanuel, 423. 
Laguncularia 

racemosa, 169, 183, 196, 348, 364, 712. 
Lajas, P. R., 162, 219. 
Lake Alfred, Florida, 708. 
Lake Superior, 398. 
Lake Tortuguero (see Tortuguero 

Lagoon). 
Lake Worth, Florida, 519. 
Lallemand, 104. 
Lambert, Robert, 708. 
Lameere, A., 332. 
lamellicorn beetle, 246-269. 
Lamilinae, 345. 
Lamponius, 48-49. 
Lamproclasiopa, 517. 
Lamproclytus, 340. 
Lampromerus, 338. 
Lamprosema, 477, 478, 660-662, 756, 780, 

785. 
Lamprosoma, 351. 
Lampyridae, 6, 282-285. 
Landron, Jorge, 201. 
Lane, J., 428. 
Langston, J. M., 677. 
Lane, M. C, 274. 
lanternfly, 132. 
Lantana 
camara, 110, 135, 136, 137, 144, 151, 
322, 356, 361, 410, 580, 661, 834, 
860, 861, 865, 868. 
involucrata, 190, 262. 
Laphygma, 586. 
Laphygma f rugiperda (Abbot & Smith), 

212, 227, 275, 479, 482, 584, 691, 

593, 755, 759, 785, 806, 862. 



larder beetle, 287-288. 

Larentia, 646. 

Lares, P. R., 39, 44, 46, 50, 70, 110, 
131, 133, 137, 140, 150, 168, 
199, 201, 205, 209, 210, 217, 268, 
285, 295, 299, 302, 332, 338, 344, 
354, 387, 418, 423, 424, 444, 479, 
508, 550, 562, 566, 574, 576, 577, 
587, 594, 595, 597, 599, 603, 607, 
611, 615, 616, 617," 619, 622, 623, 
638, 639, 640, 641, 647, 648, 649, 
651, 654, 655, 656, 659, 660, 661, 
663, 664, 667, 671-673, 675, 677, 
680, 681, 683, 684-690, 696, 697, 
708, 712, 717, 718, 721, 730, 733, 
737, 738; 740, 744, 746, 749, 752, 
762, 765, 766, 784, 795, 803, 807, 
815, 835, 838, 840, 852, 860, 863, 
868, 870. 

large tobacco suck-fiy, 219. 

Largus, 205-6. 

Larra, 57-58, 189, 318-320, 468, 635, 
841, 843, 846, 872. 

Larrada, 842. 

Larridae, 840-846. 

larva, 92, 184, 305, 394-395. 

Larvae voridae, 471-483, 804. 

Las Cabezas de San Juan, 83, 84. 
Cruces, P. R., 85-182. 
Marias, P. R., 99, 133, 193, 221, 
339, 366, 408, 430, 486, 513, 
583, 814, 815, 840. 

Lasiochilus, 214. 

Lasioderma serricornis F., 292-294. 

Lasioglossum, 866. 

Laspeyresia, 709. 

Latebraria, 608. 

Lathridiidae, 301. 

Lathridus, 301. 

Lathrobium, 239. 

Lathy, P. I., 551. 

Latimer's vireo, 192, 274, 277, 331, 

Latrodectus 
geometricus, 20. 
mactans, 19-20. 

Latta, Randall, 674. 

"laurel", 171. 
bianco", 779. 

de la India", 94, 156, 169, 177, 
181, 183, 215, 763, 771, 779, 



129, 
181, 
282, 
349, 
485, 
578, 
610, 
624, 
650, 
662, 
678, 
705- 
734, 
758, 
808, 
964, 



840, 



297, 
530, 



415. 



180, 
797. 
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geo-geo", 145. 

sabino",65, 131, 135. 
Laurepa, 60. 
Lauron, 580-581. 
Lauxania, 499. 
Lauxaniidae, 499-502. 
lavender bloom, 315. 
Lawsonia 

inermis, 170. 
lead, 65. 
leaf beetles, 347-375. 

-cutting bee, 868-870. 

-folder, 647-697. 

-footed plant bug, 196-8. 

-roller, 657. 

-miner, 732-734, 780. 

-tier, 647-697. 

-sheath, 307. 

-webber, 647-697, 780. 
leafhopper, 106-130, 152, 312, 369, 464, 

697, 819, 878. 
least grebe, 259, 775. 
leather-winged beetle, 285-286. 
Lebedeff, G: A., 524. 
Labia, 230. 
Lecaniodiaspis, 160. 
Lecanium, 442. 
Lecanobius, 173, 801. 
"lechesillo", 190, 878. 
Leehriops, 407. 
"lechuguilla de agua," 434. 
Lecontea, 283. 
Ledereria, 656. 

Ledru, P., 5, 246, 273, 379, 846. 
Lee, Atherton, 160. 
Leech, H. P., 244. 
Leeward Islands, 1. 
leguminous crop, 200. 
Leia, 440. 
Leianophora, 600. 
Leiodidae, 880. 
Lelaps, 802. 
Lema, 347-348. 
Lemeyer y Cia, 7. 
lemon, 158, 181, 182, 789, 794. 

grass, 146. 

Leng, C. W., 225-6, 28), 319, 326, 416. 

Long & Mutchler, 226, 281, 283, 285. 

Leonard, Mortimer D., 10, 97, 98, 151, 

173, 194, 198, 205, 207, 210, 214, 



228, 236, 237, 315, 316, 407, 419-421, 
448, 449, 452, 458, 460, 461, 495, 
503, 506, 508, 526, 569, 583, 596, 
612, 621, 624, 647, 648, 674, 677, 687, 
693, 697, 689, 700, 710, 714, 716, 720, 
721, 731, 737, 741, 742, 743, 746, 
760, 797, 798. 

Leonardius, 186. 

Leonotis 

nepetifolia, 682. 

Lepidocyrtus, 34. 

LEPIDOPTERA, 537-748, 874. 

Lepidosaphes, 175-176, 177. 

Lepiselaga, 447. 

Lepisma saccharina L., 32. 

Leptacinus, 241. 

Leptacis, 810. 

Leptalis, 554. 

Lepthemis, 79, 82-83, 447, 683. 

Leptidae, 449. 

Leptilon 
canadense, 368. 

Leptobasis, 85. 

Leptocera, 497-498. 

Leptoceridae, 92. 

Leptocorisa, 200. 

Leptodictya, 208. 

Leptodiridae, 235. 

Leptogaster, 452. 

Leptoglossus, 196-7. 

Leptoglotlis 

portoricensis , 695. 

Leptolarra, 842. 

Leptolycinae, 280. 

Leptolycus, 280-281. 

Leptomastidea, 791. 

Leptomastix, 162, 792, 798. 

Leptopharsa, 208. 

Leptopsilopa, 518. 

Leptopsylla, 536. 

Leptopsyllinae, 536. 

Leptostales, 638, 640. 

Leptostylus, 344-345. 

Leptotes, 553. 

Lepturges, 346. 

Lerodea, 569. 

Leschenaultia, 481. 

Leskia, 477. 

Leskiopalpus, 477, 660. 

Lesser Antilles, 1, 13, 79, 135, 136, 206, 



INDEX 



931 



249, 260, 277, 289, 321, 396, 399, 406, 
412, 413, 465, 509, 539, 553, 560, 561, 
567, 693, 714, 726, 737, 752, 755, 777, 
779. 
lesser mealworm, 329. 

corn stalk-borer, 702. 

scaup duck, 222, 223. 

yellow-legs, 223. 

waxmoth, 688. 
Lestes, 84. 

Lestrodyinini, 807, 849. 
Letchena, 647. 
Lethocerus, 222-223. 
Letis, 607. 

lettuce, 75, 154, 604, 819. 
Leucaena 

glauca, 606. 
Leucania, 585-586, 755, 785. 
Leucaspis, 179. 
Leucinodes, 670. 
Leuciris, 641. 
Leucocera, 353. 
Leucochrysa, 89. 
Leucomelina, 496. 
Leucopar3'phus, 241 . 
Leucophaea, 44, 45. 
Loucophenga, 525. 
Leucopsis, 528. 
Leucoptera coffeella Ouerin-Mcneville, 

735-737, 752-753, 766, 779, 784. 
Leucula, 644. 
Leurolestes, 43. 
Leveille, A., 287. 
Liacarus, 27. 
"liana", 177. 
Libellula, 81. 
Libellulidae, 80-84. 
Libetheana, 552. 
library, 288. 
Liburnia, 144. 
Liburniella, 144. 
Libythea, 552. 
Libytheidae, 552. 
lice, 102. 
lichen, 49, 588. 
life-history, 94. 
light, 138, 189, 201, 202, 205, 211, 213, 

217, 222, 223, 441. 
light intensitj-, 737. 
light trap, 88^ 133, 190, 210, 431-440, 516. 



lighthouse, 35, 62, 134, 628, 630, 741, 823. 

lignin, 67. 

lignum-vitae, 24, 52, 158, 169, 182, 187, 

325, 557, 761, 781, 793, 798, 824, 831. 
Ligyda baudiniana, 12. 
Ligyrocoris, 204. 
Ligyrus, 264, 265, 853-854, 880. 
"lilaila", 173. 
Lilium 

canadense, 648. 
Lima, A. de Costa, 509. 
lima bean, 95, 97, 151, 155, 166, 182, 192, 

193, 206, 298, 358, 388, 471, 499, 526, 

553, 579, 593, 622, 661, 673-675, 721, 

785, 794, 815, 824, 849. 
lima bean pod-borer, 699-702, 673-675, 

760. 
Limacodidae, 746. 
lime dust (hydrated), 415. 
sulfur spray, 30. 

(fruit), 153, 158, 171, 174, 176, 187, 769. 
Limnebiidae, 235. 
Limnichidae, 270. 
Limnichoderus, 270. 
Limnogonus, 219-20. 
Limnometra, 220. 
Limnophora, 495-496. 
Limnotrechus, 220. 
"limon de Jerusalen", 296. 
Limon, P. R., 291. 
Limonethe, 767. 
Limonia, 418-420. 
Limosina, 497-498. 
Limotettix, 116. 

Limothrips, (not Limnothrips), 97, 877. 
Lindeman, K., 877. 
Lindinger, L., 182, 183. 
lindane, 369, 393, 668. 
Lineodes, 683. 

Linne, Carl von (Linnaeus), 330, 444.' 
Linnaemjaa, 481, 602. 
Linociera 

domingensis, 291. 
Linognathus, 102. 
Linsley, E. G., 341. 
Lioderma, 245. 
Lioon, 269. 

Liophloeothrips, 95, 877. 
Liorhyssus, 200. 
Liothrips, 94, 779, 878. 
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Lipeurus, 77. 

Liphloplus, 876. 

Lipocosma, 647-648. 

Liponyssus bursa, 31. 

Lipophleps, 421. 

Liposcelis, 74. 

Lippia 
nodiflora, 544. 
reptans, 545. 

"lirio de mar", 585. 

Lispe, 496. 

Lispinus, 237. 

Lissomus, 275. 

Lissonota, 767. 

Lissothrips, 95. 

Litargus, 315. 

Lithacodia, 597. 

Lithocharis, 238. 

Litoprosopus, 611. 

little blue heron, see heron. 

livestock, 490, 493, 494. 

Livistona 
chinensis, 716. 

Lixophaga, 475, 693, 694. 

lizard, 63, 70, 94, 106, 111, 112, 
172, 178, 203, 205, 212, 274, 
493, 626-627, 677, 761, 776, 
827,832,837,852,853,871. 
crested, see Anolis. 
grass, see Anolis. 
ground, see Ameiva exsul. 

lizard cuckoo, 332. 

"llagua", 415. 

Loberus, 300. 

Lobiopa, 297. 

Lobioptera, 529. 

Lobocleta, 639-640. 

Lobogestoria, 316. 

Lobrathium, 239. 

lobster, 12. 

Locustidae, 51-52. 

Loew, H., 419. 

logwood, 145, 158, 313, 800. 

Lolza Aldea, P. R., 44, 45, 128, 
144, 151, 158, 213, 227, 239, 
312, 328, 346, 363, 366, 370, 
426, 431, 433, 452, 459, 468, 
529, 532, 567, 690, 620, 630, 
713, 721, 768, 770, 794, 835, 
860, 861, 869. 



Lonchaea, 498-499. 
Lonchaeidae, 498-499. 
Lonchocarpus 

domingensis , 660, 780. 
lalif alius, 660. 
sp. and spp. 563. 
Long Island, N. Y., 529. 
long-horned woodboring beetle, 331-347. 
long-legged fly, 455-459. 
Longitarsus, 360. 
Loomis, H. F., 17. 
looper, 636-646, 796. 
Lophoditta, 622. 
Lophophora, 623. 
loquat, 739. 
Lorelopsis, 330. 
Losey Field, 232. 
Lousiana, U. S. A., 166, 451, 689, 788, 

790. 
louse, 102. 

fly, 630-631. 
Lovett, Robert Morss, 875. 
Loxa, 192, 193. 
Loxandrus, 229. 
113, 116, Loxostege, 678. 
282, 311, Lucanidae, 246, 878. 
803, 813, Luce & Co., 320. 
Lucidota, 212, 282. 
Lucilia, 491-492. 
lucky nut tree, 667. 
LiKuma 

multiflora, 876. 
Lugo, Norberto, 606, 612, 633. 
lumber, 62, 271, 275. 
luminosity, 272. 
Luperodes, 356, 365. 

Luquillo Mountains, 4, 36, 39, 50, 78, 88, 
89, 213, 420, 422, 425, 429, 469, 525, 
812, 864. 
Luquillo, P. R., 86, 88, 93, 94, 116, 146, 
171, 183, 190, 194, 229, 231, 232, 244, 
246, 261, 319, 326, 331, 334, 341, 361. 
426, 468, 558, 824, 840, 859, 861, 865, 
129, 134, 868. 

286, 288, Luteva, 210. 

371, 374, Lutz, Frank E., 8, 189, 192, 200, 201, 203, 
486, 499, 214, 466, 466, 461, 518, 619, 520, 622- 

669, 675, 623, 629, 554, 817. 

836, 847, Lutz & Mutchler, 194. 
Lycaena, 663-654. 
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Lycaenidae, 552-554. 
Lichnuris, 283. 
Lycidae, 280-282. 
Lycomorpha, 577. 
Lycomorphodes, 577. 
Lycopersicum 

esculentum, 368, 626. 
Lycophotia, 584. 
Lycorea, 539-540. 
Lycoria, 440-441. 
Lyctidae, 291-292. 
Lyctoxylon, 291. 
Lyctus, 291. 
Lydella, 472. 

Lygaeidae, 7, 139, 202-205. 
Lygaeus, 202-203. 
Lygropia, 664-665. 
Lygus, 216, 217. 
Lymexylonidae, 295. 
Lymire, 574^575. 
Lynoestis, 605. 
Lynchia, 531. 
Lyonetiidae, 734-737. 
Lyperosia, 494. 
Lype, 92. 
Lyroneurus, 456. 
Lysiphlebus, 763. 

M 

"mabi", 351, 385, 389. 

Mabuya sloanii, 59. 

McAlister, L. C, Jr., 10, 510, 511. 

McAtee, W. L., 130, 132, 133, 137, 145, 

146, 196, 210, 215. 
macaroni, 297. 
Macaria, 641-642. 
Mackie, D. B. 
McClain, Pat, 8, 192, 215. 
McClelland, T. B., 171, 712. 
McConnell, L. J., 10. 
McCubbin, W. A., 10, 510, 511. 
McDunnough, J., 584. 
McGregor, E. A., 29. 
McKinley, E. B., 435. 
Madura 

pomifera, 64, 504. 

tinctoria, 546. 
Macquart, J., 445, 459. 
Macrocanthorhynchus 

hirudinaceus, 243. 



Macrocentrus, 760. 
Macrocephalus, 209, 210. 
Maorocheles, 26, 28. 
Macroglossa, 633-634. 
Macrolophus, 217, 219. 
Macromischa, 825-826. 
Macroptilium 

lathyroides, 554. 
Macrosargus, 445. 
Macrosiagon, 318-321. 
Macrosiphum, 154r-155. 
Macrosila, 625, 626, 628. 
Macrosteles, 121. 
Macrostenomyia, 506. 
Macrothecinae, 688. 
Macrothemis, 83. 
Macrothracheliella, 215. 
Madagascar, 467. 
Madden, A. H., 10, 821, 824. 
Madiza, 521. 
Madoryx, 633. 
"madre de cacao", 151, 175. 
"maga", 2, 16, 64, 128, 130, 131, 140, 161, 
163, 173, 178, 206, 217, 296, 299, 380, 
411, 616, 726, 746, 766, 786, 793, 876. 
maggot, 12, 137, 444. 
Maginot Line, 66. 
Magnolia 

splendens, 65, 131, 135. 
"mago", 92. 
"maguey", 170, 788. 
Magusa, 586. 

mahogany, 2, 4, 64, 70, 173, 178, 271, 276, 
290, 291, 292, 295, 727, 746, 793, 807, 
824,855,860,862,871. 

moth, 697. 

seed, 296. 

shoot-borer, 129, 697, 765. 
"majagua", 177, 214. 
Maine, U. S. A., 412, 657. 
"maje", 444. 
Maklin, F. W., 318. 
"mal de goma", 548. 
Malachra 

alceifolia ( = rotundifoKa), 181, 200, 615^ 
708, 755, 853. 

capitata, 167. 
"malanga", 156, 437. 
malaria, 23, 429-432. 
Malay apple, 170, 175. 
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Malaya, 156. 

Maldonado, Jenaro Capriles, 133, 140, 
210, 533, 876, 879. 

Maldonado, Raul, drawn by: 271, 579. 

Malloch, J. R., 210, 443, 461, 519, 526, 
527, 528. 

Mallodeta, 573. 

Mallodon, 331-332. 

MALLOPHAGA, 76-77. 

Mallotonia 

gnaphalodes, 136. 

"malojillo", 16, 44, 51, 54, 97, 109, 111, 
112, 116, 118, 122, 123, 130, 132, 135, 
143, 144, 181, 203, 215, 216, 264, 465, 
483, 485, 501, 512, 602. 

Malpighia 
coccigera, 353. 
fucata, 567. 
glabra, 403. 

punicifolia, 97, 158, 353, 403. 
sp. or spp., 341. 

"malva", 167, 200. 
de caballo", 615, 755, 853. 

Malvaceous plant, 547. 

"malvavisco", 167, 175, 325, 575, 855. 

Mamestra, 584. 

Mammea 

americana, 130, 140, 153, 156, 175, 180, 
183, 415, 689, 763, 825. 

"mamey", 14, 43, 57, 69, 130, 140, 153, 
156, 165, 175, 180, 183, 317, 411, 415, 
698, 763, 825. 
del curk", 182. 
zapote", 170, 175, 180. 

Mameyes, P. R., 92, 103, 135, 136, 160, 
183, 227. 

man, 31, 37, 47, 75, 102, 134, 221, 484, 533, 
534-536. 

"man o'war" bird, 530. 

manac palm, 140. 

Manatf, P. R., 5, 35, 38, 51, 76, 81, 84, 94, 
129, 138, 151, 156, 162, 168, 178, 181, 
189, 203, 231, 246, 255, 285, 313, 337, 
373, 389, 424, 455, 465, 468, 472, 473, 
475, 482, 485, 516, 517, 518, 519, 522, 
523, 529, 542, 546, 550, 555, 559, 562, 
563, 575, 597, 600, 602, 605, 615, 640, 
648, 649, 662, 669, 762, 771, 807, 814, 
837, 841, 842, 849, 855, 863, 865. 

mandible, 331. 



mange mite, 31. 

Mangifera 
indica, 508. 

"mangle", 169, 183, 291, 346, 
722. 
de boton," 62, 134, 161, 186, 
804. 

mango (bird), 97, 385, 458, 818. 

mango (fruit), 1, 30, 103, 149, 
169, 170, 171, 179, 182, 183, 
339, 349, 412, 441, 446, 463, 
486, 489, 508, 509, 512, 547, 
767, 830, 835, 837, 838, 843, 
870. 

mangosteen, 170. 

mangrove, 1, 12, 60, 70, 104, 
183, 186, 204, 275, 277, 324, 
380, 447, 709, 713, 722. 

mangrove borer, 712-713. 
cuckoo, 103, 392. 

Mani (beach), 134. 

Manihot 

palmata, 498. 

sp., 208. 

utilissima, 98, 498, 631. 

Manila grass, 689. 

Manila hemp, 170. 

Manilkara 
nitida, 65, 135, 140, 167. 

Mann, Wm., 811, 813, 814, 821, 

Mansonia, 434-435. 

"mantecado", 153. 

"mantequilla", 590. 

Mantidae, 6, 46-47, 801. 

Mantispa, 88. 

Mantispidae, 88. 

"manzana cafra", 175. 

maple, 295. 

"manzanilla", 125. 

Marasmarcha, 706. 

Marasmia, 650-651. 

March flies, 443. 

"margarita", 96, 97, 215, 216, 
349,525,527,711,802,853. 

Margarodcs, 158, 159, 669. 

Margarodinae, 158-159. 

Margaronia, 273, 477, 478, 666 

Margaropus, 22. 

Margus, 199. 



364, 


713, 


389, 


696, 


153, 


167, 


273, 


336, 


465, 


473, 


551, 


696, 


860, 


866, 


131, 


149, 


367, 


371, 
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217, 317, 
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"Marfa", 31, 149, 153, 156, 158, 164, 
170, 182, 183, 185, 710, 789, 802. 

Maricao, P. R., 36, 96, 140, 177, 179, 183, 
199, 201, 205, 220, 229, 236-241, 280, 

281, 297, 308, 319, 340, 363, 373, 375, 

389, 412, 418, 428, 429, 433, 436, 437, 
439, 459, 483, 486, 506, 510, 512, 513, 
524, 549, 552, 562, 574, 580, 651, 683, 
689, 739, 767, 778, 807, 823, 826, 831, 
862, 865. 

Maricao Forest, 18, 80, 85, 88, 108, 114, 
119, 131, 133, 135, 145, 199, 210, 227, 
230, 236, 238, 239, 247, 280, 337, 339, 
345, 357, 371, 387, 429, 433, 440, 759, 
811, 812, 821, 823, 825, 828, 829, 831, 
832, 833, 834, 841. 

"maricao", 379, 746. 

Mariana, 251. 

Marie Galante (Island), 1. 
cotton, 30. 

Marietta, 173, 787-788. 

Maximilian, Fritz, drawn by: 15, 17, 35, 
45, 53, 60, 78, 80, 90, 91, 135, 186, 191, 
193, 197, 202, 211, 222, 267, 268, 276, 

282, 330, 343, 379, 412, 444, 449, 454, 
469, 508, 551, 613, 769, 776, 804, 813, 
841, 847, 858, 864, 868, 871. 

marigold, 361. 

Marin, R. A., 439. 

"mariposa, nido de," 37, 696. 

Marlatt, C. L., 41, 42, 179, 213. 

Marpesia, 546. 

Marrero, Jose, 404, 697. 

Marseul, S. A. de, 245. 

marsh-treader, 219. 

Marshall, Sir Guy A. K., 269, 386-387, 

390, 400, 407-412. 

martin, 58, 192, 296, 309, 349, 468, 803. 

Martin Pefia, P. R,, 27, 69, 100. 

Martinez, E., 400. 

"martinique", 309. 

Martinique, F. W. I., 135, 312, 601. 

Martorell, Luis F., 10, 53, 62, 70, 76, 79, 
82, 91, 108, 134, 165, 173, 177, 195, 200, 
201, 202, 203, 204, 207, 209, 216, 217, 
232, 234, 235, 277, 279, 280, 288-290, 
294, 300, 304, 306, 308, 314, 323, 325, 
326, 332, 334, 335, 337-340, 344, 346, 
353, 360, 373, 388, 397, 407, 410, 445, 
448, 450, 4,52, 453, 4,58, 463, 467, 475, 



480, 482, 485, 486, 488, 490, 491, 499, 
513, 542, 546, 548, 550, 555, 556, 558, 
564, 565, 568, 569, 574, 578, 580, 584, 
589, 602, 608, 614, 617, 628, 629, 633, 
634, 640, 642, 647, 652, 653, 655-660, 
664, 666, 670, 672, 679-681, 688, 694, 
695-697, 704, 708, 710, 728, 731, 734, 
739, 744, 746, 749, 752, 755, 756, 757, 
759, 761, 765, 766, 769, 779, 780, 782, 
783, 784, 802, 806, 807, 810, 813, 815, 
827, 832, 837, 842, 846, 847, 848, 851, 
853, 861, 862, 865, 867, 868, 869, 871, 
876, 878. 

"marubio boton," 681. 

Maruca, 673-675. 

"masa", 379. 

mass infestation, 167. 

Mason, P. W., 149, 156, 188. 

masonry, 92. 

Masoreus, 230. 

Massachusetts, U. S. A., 531, 662. 

mass infestation, 167. 

Massala, 619. 

Mastigophorus, 622. 

Matanzas, Cuba, 263. 

Matatjha, 370, 410. 

Matheson, Robert, 428. 

Matos, C. M., 317, 323. 

"mato de playa", 295. 

Matrullas Dam, 500, 502. 

Maui, 790. 

Maunabo, P. R., 160, 167, 220. 

Maurina, 423. 

Mauritius, 253, 273, 854. 

May, D. W., 8, 251, 359, 362, 612, 691, 
693, 872. 

May beetle, 16, 234, 277, 392, 461, 475, 
482, 502, 850. 

mayfly, 78, 79, 443. 

"maya", 183. 

Mayagiiez, P. R., 7, 8, 20, 35, 38, 39, 46, 
50, 51, 53, 54, 58, 61, 74, 79, 81, 89, 
91, 97, 99, 101, 114, 116, 128, 130, 131, 
132, 133, 134, 137, 138, 140, 141, 145, 
151, 155, 156, 158, 160, 162, 165, 167, 
168, 169, 171, 177, 179, 180, 181, 183, 
187, 189, 190, 194, 197, 198, 201, 205, 
206, 208, 211, 212, 215, 219, 221, 223. 
228, 229, 231-233, 236-245, 247-249, 
251, 254, 264, 270, 277, 279, 281, 283. 
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286-289, 291-293, 297-300, 303, 310- 
312, 314-318, 321, 323, 324, 326-329, 
331, 332, 334, 335, 337-339, 341, 344- 
347, 349-351, 353-356, 359-366, 369, 
371, 373-375, 377, 389, 403, 404, 406, 
408, 410, 412-415, 421, 424, 426-429, 
433^42, 446, 448, 450-461, 463-468, 
470-473, 475-483, 485, 486, 488-492, 
494-501, 503, 504, 506-508, 511-518, 
522, 524-631, 534, 539-543, 548, 552, 
555, 556, 659, 561-663, 565, 568, 669, 
571, 675-578, 683, 587, 590, 592, 596- 
598, 610, 611, 615, 620-622, 625, 628, 
629, 633-636, 638, 645, 661, 661-663, 
666, 668, 672, 674, 680, 690, 693, 694, 

695, 698-700, 703, 708-712, 714, 722, 
730, 732, 733, 736, 737, 743, 744, 749, 
751, 764-758, 760, 761, 764, 766, 767, 
769, 770, 772, 779, 780, 782, 784, 786, 
789, 791, 794, 797, 800, 802, 803, 805, 
807, 810-812, 814-819, 821, 823, 824- 
826, 828, 829, 832-836, 837, 839, 841, 
842-844, 847-849, 851, 852, 864-857, 
859-870, 872, 876, 878. 

Mayepea 

domingensis, 291, 373. 

sp. 276. 
Mea, 742. 
meadow, 2. 
mealworm, 330. 

mealybug, 75, 90, 95, 156, 161-167, 214, 
303, 307, 308, 309, 441, 442, 464, 629, 

696, 783, 790, 794, 795, 813, 823, 824, 
832, 833, 834, 836, 838. 

destroyers, 167, 307. 
measuring worm, 636-646. 
meat, 286, 838. 
Meooceras, 636. 
Mecyna, 679. 
Medina, Vicente, 160. 
Mediterranean fruitfly, 807. 
Megacanthopus, 864. 
Megacephala, 225. 
Megachile, 869-870. 
Megachilidae, 868-870. 
Megadytes, 233-234, 243, 261. 
Megalopyga, 744. 
Megalopyge krugii Dewitz, 38, 479, 744- 

746, 803, 806, 815, 825, 832. 
Megalopygidae, 744-746. 



Megalotomus, 200. 

Megalemanus, 878, for Megamelus, 143, 

144. 
Megalura, 546. 
Megarhinus, 432. 
Megarinidae, 191. 
Megaris, 191. 
Megaselia, 460. 
Megastigmus, 798. 
Megilla, 314, 796. 
Megisto, 662. 
Megistocera, 418. 
Megistomastix, 418. 
Megistops, 373. 
Megninia 

cubitalis, 31. 
Megoura, 166. 
Meibomia 

purpurea, 661, 663. 

supina, 188. 
Meigen 1800., 469. 
Melanaspis, 182. 
Melanchroia, 479, 645, 821. 
Melander, A. L., 460. 
Melanconion, 437-438. 
Melanocoryphus, 203. 
Melanophthalma, 301. 
Melanthera 

canescens, 648. 

confusa, 855. 
Melanthes, 567. 
Melasidae, 270. 
Melba, 235. 
Melecta, 870. 
Melectidae, 870. 
Melectomorpha, 870. 
Melia 

azedarach, 173. 
Meliana, 686. 
Melichar, L, 136, 138. 
Melicocca 

bijuga, 62, 166, 667, 805. 
Melipotis, 478, 605-607, 881. 
Melissa, 870. 
Melissodes, 866. 
Melitaea, 641. 
Meloidae, 321-322. 
melon, 197, 273, 326, 354, 496. 
melonworm, 273, 668. 
Melophagus ovinus (L), 530. 
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Melormenis, 137, 139. 

Melyridae, 286. 

Melyrodes, 286. 

Membracidae, 104-106. 

"membrillo", 177. 

Menacanthus,' 76. 

M^ndez, F., 876. 

Menendez Guillot, F., 470. 

Menendez Ramos, R., 251. 

Menopon, 76. 

Menoponidae, 76. 

Mereetiella, 161, 793. 

mercury, 65. 

Mericinia, 473. 

Meridyrias, 604-605. 

Meromacrus, 469. 

Meromyza, 518. 

Merrill, G. B., 10, 170, 187, 246, 248, 768, 

770, 782, 866. 
Merostenus, 338. 
Mesocyphona, 422. 
Mesocondyla, 479, 480, 654-655. 
Mesogramma, 464-466. 
Mesograpta, 464, 465. 
Mesomphalia, 373. 
Mesonychium, 870. 
Mesorhaga, 457. 
Mesostrota, 597. 
Mesotrypa, 190. 
Mesovelia, 879. 
Mesovelidae, 879. 
"mesquite", 289, 294, 299, 339, .376, 377, 

607. 
Messatoporus, 767. 
Metachroma, 352. 
Metagonistylum, 476, 694. 
Metaleurodicus, 185-186, 307. 
Metallata, 619. 

metallic wood-boring beetle, 275, 280. 
Metamasius, 7. 

hemipterus L., 410-412, 413. 
Metamorpha, 537, 545. 
Metaponpneumata, 588. 
Meiarrhizium 

anisopliae, 137, 248, 266, 394, 411. 
Metastelma 

sp. and spp., 199, 322. 
Metatropiphorus, 213. 
Metcalf, C. L., 
Meteorus, 761. 



Metepeira 

labyrinthea, 21. 
Methia, 334. 
methyl bromide, 674. 
methoxychlor, 494. 
Melopium 

toxiferum, 62, 813. 
Metriona, 375. 
Metrobates, 219. 

Mexico, 19, 25, 58, 74, 80, 81, 91, 101, 120, 
131, 185, 201, 221, 225, 248, 264, 290, 
295, 301, 318, 335, 338, 340, 342, .347, 
358, 360, 405, 416, 443, 451, 452, 456, 
457, 461, 464, 465, 466, 467, 477-479, 
482, 483, 486, 491, 492, 496, 497, 498, 
502, 507, 509, 512, 513, 530, 546, 549, 
550, 581, 613, 637, 658, 670, 730, 791, 
806, 858, 879. 
Mexican bean weevil, 301. 
cotton boll weevil, 403. 
Meyer lemon, 171, 187, 207. 
Mezira, 201. 
Miami, Florida, 122. 
Miathyria, 81. 
Miconia 

guianensis, 49. 
prasina, 390. 
sp. and spp., 31. 
Micracanthia, 220. 
Micraedes, 436. 
Micrasta, 280. 
Micrathetis, 594. 
Micrathyria, 81. 
Micratopus, 228. 
Microbembex, 847-848. 
Microbracon, 655, 728, 733, 757-758. 
Microcentrum, 52. 
Microcephalothrips, 877. 
Microcera 

fujikuroi, 176, 177, 181, 182. 
Microchrysa, 446. 
Microdota, 578. 
Microdus, 761. 
Micromimus, 415. 
Microgaster, 631. 
Microgasterinae, 752. 
Microgonia, 643. 
Micromastra, 687. 
Micromimus, 415. 
Micromus, 88. 
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Microuotus, 51. 
Micropeza, 513. 
Micropezidae, 513-515. 
Microplectrum, 732. 
Microsiphum, 151. 
Microsporidae, 435. 
Microsporidian, 436. 
Microtheoris, 682. 
Microthyris, 660. 
Microtracheliella, 215. 
Microvelia, 220. 
Micrutalis, 106. 
midge, 423, 441. 
midrib, 59. 
Mieza, 577. 

migration, 557, 560, 613. 
Mikania, 574. 
Milichia, 530. 
Milichiella, 529. 
Milichiidae, 529-530. 
milkbush, 62. 

millcweed, 151, 203, 317, 682, 768, 866. - 
aphid, 151, 463. 
bug, 202. 

butterfly, 538-539. 
giant, 463, 818. 
smaller, 538. 
miller, 581-624. 
Millingtonia, 704. 
millet, 584. 
millipede, 6, 14, 16, 17, 19, 176, 234, 261, 

819. 
Mills, A. S., 10, 99, 156, 204, 207, 470, 539, 
542, 583, 587, 674, 696, 699, 700, 705, 
710, 711, 716, 718, 721, 741, 743, 752, 
758, 760, 801, 766, 771, 796, 801. 
Mimesa, 839. 

"mimi" ("mime"), 518-523. 
Mimogonus, 238. 
Mimophisma, 607. 
Mimosa 

pudica, 619. 
Mimusops (Manilkara) 

nilida, 135. 
Minettia, 501. 

Minas Geraes, Brasil, 478, 670. 
mint, 155. 

mineral oil, 504, 582. 
Miragoane, (Lake), Haiti, 46. 
Miramar, P. R., 157. 



Mirax insularis Muesebeck, 737, 752-753. 
Miridae, 188, 215-219, 771. 
Misa, 581. 

Mischocyttarus, 864. 
MisGOgasteridae, 802. 
Miselia, 584. 

Mississippi, U. S. A., 677. 
mistletoe, 172, 173, 179, 180, 186. 
Mitracarpus (Spermacoce) 

portoricensis, 159, 635, 851. 
Mitchell, J. D., 246. 
Mitchell, T. B., 869. 
mite, 26-31, 206, 214, 266, 819. 
Moanalua Garden, Hawaii, 516. 
"moca", 52, 166, 294, 295, 316, 317, 346, 

350,, 377, 383, 385, 660. 
Mocis repanda (F.), 227, 478, 481, 484, 

487, 601-602, 759, 796, 804, 805. 
mocking bird, 51, 77, 192, 249, 374, 388, 

821, 854. 
mole-cricket, 54, 58, 843. 
molasses, 847. 
molasses grass, 863. 
"molinillo", 682, 708. 
Molinary Salfe E., 663, 875. 
mollusc, Mollusca, 13. 
Moluchia 

tomentosa, 361. 
Momordica 

charantia, 198, 317. 
Mona Island, 2, 4, 8, 18, 22, 34, 35, 37, 39, 
44, 46, 47, 49, 50, 61, 52, 54, 58, 59, 60, 
61, 62, 68, 69, 76, 79, 81, 82, 89, 90, 91, 
92, 99, 106, 110, 111, 130, 132, 134, 135, 
136, 137, 138, 139, 144, 149, 155, 157, 
158, 163, 169, 170, 171, 172, 173, 178, 
179, 184, 188, 190, 191, 192, 194, 195, 
196, 197, 199, 200, 201, 202, 203, 204, 
205, 206, 207, 209, 212, 213, 214, 215, 
216, 217, 219, 220, 221, 223, 228-230, 
232, 233, 236, 241-245, 248-250, 254, 
265, 266, 276, 277, 279, 280, 282, 285- 
289, 296-301, 303, 304, 306, 311, 314, 
316, 317, 323-327, 329, 331, 332, 334, 
335, 337-339, 342, 348, 350, 351, 358, 
359, 360, 366, 371, 373, 374, 388, 389, 
396, 415, 416, 431, 435, 439, 442, 445, 
446, 448, 450-453, 456-458, 461, 463, 
464, 467, 485-488, 490, 491, 493, 495, 
497, 499, 500, 501, 503, 504, 506, 513, 
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515, 518-523, 525, 528-531, 53S-540, 
544, 546, 548, 549, 554, 555, 558, 559, 
561, 564, 565, 567-569, 574, 578, 580, 
584, 589, 594, 599, 601, 604-608, 612, 
620, 621-623, 628, 630, 632-634, 636, 
637, 640, 641, 643, 644, 652, 655, 657, 
658, 659, 661, 666, 667, 677, 678, 689, 
690, 695, 696, 706, 713, 717, 719, 725, 
729, 731, 739, 741, 751, 756, 757, 761, 
766, 769, 779, 783, 798, 800, 801, 805- 
807, 809, 812, 813, 815-818, 823, 826, 
827, 830-832, 834, 835, 839-843, 846, 
847, 849, 851-853, 859-865, 867-869, 
871, 876. 

Monamus, 298. 

Monanthia, 209. 

monarch butterflj^, 537, 538-539. 

Monedula, 846. 

Mongoma, 422. 

mongoose, 260, 533. 

monkey, 102. 

Monobelus, 104. 

Monobia, 862. 

Monobiella, 861. 

Monochamus, 340. 

Monocrepidius, 274. 

Monodes, 594-595. 

Monoedus, 244. 

Monoedidae, 244. 

Monogonogaster, 756. 

Monohammus, 340. 

Monoleuca, 746. 

Monomma, 324. 

Monommidae, 324. 

Monomorium, 814-816, 819. 

Monrroig, Don Francisco Frontora, 831. 

Monophlebinae, 156-158. 

Monopsis, 133. 

Monotomidae, 299. 

Monserrate, Hipolito, 271. 
Monstera 

deliciosa, 175. 
Monte Mandios, 812, 825, 830, 831, 832, 
834. 
Morales, 812, 825, 831, 832. 
Flores Hill, 180, 182. 
Montezuma 

speciosissima, 64, 128, 130, 140, 161, 
163, 173, 178, 206, 217, 299, 380, 616, 



727, 746, 766, 786, 793. 
Montserrat, B. W. I., 1, 521, 531, 775, 

877. 
Montserrat, Trinidad, 381, 881. 
moon, 431. 
Moore, H. F., 12. 
Moorestown, N. J., 760. 
"mora", 64, 546. 
Mora, Felipe, 282, 864. 
"moral", 123, 217, 356, 824. 
"moralon", 2, 64. 
Mordella, 317. 
Mordellidae, 316-318, 878. 
Mordellistena, 317-318. 
More, John D., 10, 254, 569, 583, 614, 665, 
698, 716, 717, 718, 725, 739, 814, 822, 
834. 
Morellia, 492, 493. 
Morgan, A. C, 95-101, 368. 
Moringa 

oleifera, 202, 564, 634, 853, 867, 868, 869. 
Morio, 229. 
Morion, 229. 

Moritz, C, 5-7, 418, 536, 537, 628, 874. 
"morivivl", 619. 
morning glory, 127, 351, 370, 525, 526, 

752, 783. 
Morongia 

leptoclada, 595, 610. 
Mormidea, 191. 

Morrison, Harold, 10, 159, 183, 874. 
Morse, C. W., 7. 
Morus 

alba var. tartarica, 669. 
sp. or spp., 177. 
mosaic disease, 98, 149, 150, 878. 
of papaya, 152. 
of pepper, 155. 

of sugar-cane, 33, 96, 106, 110, 141, 146, 
, 147-8, 251, 568, 763. 
"mosca" 
cant^rida", 467. 
de mangle", 447. 
del ganado," 493. 
Moschler, Hermann, B., 538-748. 
Moschleria, 643. 
Moser, J., 254, 256. 

mosquito, 6, 23, 42, 210, 232, 428-440, 628. 
bar, 190, 628. 
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Moss, Rev. A. Miles, 626, 633. 
moss, 49. 
Motes, 842. 
moth, 573-748, 772. 
mothfly, 422-423. 
Mothonica, 730. 

Motschulsky, T. Victor von, 283. 
Mt. Britton, 49, 108-9, 548. 
Mt. Manitou, Colorado, 123. 
Mt. Resaca, 284, 812. 
mountain, 2, 39, 43, 46, 53, 96, 133, 138, 
140, 141, 144, 150, 153, 165, 170, 171, 
190, 196, 204, 206, 215, 216, 220, 246, 
279, 281, 283, 293, 297, 301, 303, 316, 
493, 766, 833, 840, 842, 854, 859, 860. 
mountain palm, 716-717. 
"mountains above Yauco" (= Indiera), 
210, 286, 297, 328, 501, 502, 555, 580, 
588, 712, 751, 778, 807, 831, 881. 
mouse, 481, 536. 

"mozambique", 53, 58, 103, 137, 158, 172, 
259, 274, 362, 388, 392, 404, 406, 409, 
410,496,627,818,821,828. 
mud, 58, 860-861, 869. 
mud-dauber wasp, 22, 767, 841, 861. 
mud -potter wasp, 22, 861. 
Muesebeck, C. F. W., 516, 571, 696, 708, 
723, 733, 737, 751-810, 848, 849, 874. 
Muir, Frederic, 131-144, 878. 
mulberry, 104, 177, 593, 669, 840. 
mule, 23, 493, 494. 
Mulona, 577. 
mummy, 407, 738. 
"muneca", 167. 
Mufioz, E., 506. 

Muiioz Rivera Park, 164, 169, 180. 
Murphy, C. T., 250. 
Murraea (or Chalcas) 

exotica, 153, 179, 181, 365. 
Mursa, 624. 
Musa 
textilis, 170. 
sp. and spp., 182, 410. 
Musca, 469, 477, 493, 503, 506, 513, 514, 
524. 
domestica L., 493, 782. 
Muscidae, 492-495. 
Muscidifurax, 493, 783. 
"musgo", 402. 



Musgrave, R. N., 269. 
mushroom, 26-27. 
mustard, 152, 560, 714. 
Mustique (Grenadines) B. W. I., 323. 
Mutchler, A. J., 8, 189, 225-6, 228, 232, 
243-4, 280, 296, 297, 315, 326, 327-8, 
330, 416, 456. 
Mutyca, 196. 
mycelium, 172. 
Mycetophagidae, 315. 
Mycetophila, 440. 
Mycetophilidae, 440-441. 
Mycetophylax, 829. 
Mycocepurus, 830. 
Mycodiplosis, 442. 
Mycotretus, 314. 
Myelois, 698. 

Myers, J. G., 260, 476, 794-795. 
myiasis, 484. 
Mylabridae, 375-377. 
Mylabris, 377. 
Mymar, 771. 
Mymarid wasp, 142. 
Mymaridae, 771-772. 
Myrmicocrypta, 829. 
Myndus, 133. 
Myobia musculi, 27. 
Myochrous, 352. 

Myospila, 496. 

Myrangium 

duriaei, 175, 176, 178. 

Myrcia 
cerifera, 185, 360. 
citrifolia, 175. 
paniculata, 169. 
sp. and spp., 350. 

Myrmecozela, 740. 

Myrmelachista ramulorum Wheeler, 168, 
178, 831, 835-839. 

Myrmeleon, 91. 

Myrmeleonidae, 91. 

Myrmex, 402. 

myriapod, 8. 

Myrmicinae, 814-830. 

Myrothyria, 473. 

Myrsidea, 76. 

Mysolaelaps, 28. 

Myzine, 849-852. 

Myzus, 155, 763. 
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N 

Nabidae, 213. 
Nabidea, 215. 
Nabis, 213. 
Nacoleia, 661-662. 

Naguabo, P. R., 36, 68, 122, 136, 169, 
180, 182, 183, 283, 335, 345, 436, 455- 
457, 467, 486-488, 490, 496, 498, 500, 
501, 503, 511, 515-518, 520, 522, 523, 
527, 561, 574, 588, 591, 611, 655, 690, 
707, 710, 730, 757, 761, 8.35, 840, 842, 
859, 864, 882. 
Nallachius, 89. 
Nanus, 415. 
"naranja", 181, 187. 
Narvesus, 213. 

Nasutitermes, 69, 328, 461, 877. 
"nasutum", 71. 
natural control, 309. 
naturalist, 5-7. 
Naucles, 318. 
Naucoridae, 221. 
Nausibius, 298. 
Navarette, G., 635. 
Neanthribus, 378. 
Necrobia, 286-287. 
Nectandra sp., 617. 

sintenisii, 171, 779. 
nectar, 490. 
Neda, 313. 
Nedusia, 646. 

Needham, James, G., 10, 78, 79-88, 92, 
97-98, 365, 441, 511, 634, 733, 779, 
802. 
negro bug, 189. 
Neididae, 201. 
Neisen hut, 36. 
Nelson, Ernest, 10, 478. 
Nematodes, 270. 
Nemocera, 423. 
Nemorilla, 478. 
Nemotelus, 446. 
Neltuma (or Prosopis) 

juliflora, 289, 294, 299, 376, 377. 
Neoacanthoneura, 506. 
Neoblattella, 38-39. 
Neocatalaccus, 291, 783. 
Neoclinocentrus, 761. 
Neoclytus, 339, 807. 



Neocolpoptera, 135. 

Neoconocephalus, 53. 

Neodexiopsis, 497. 

Neoelmis, 269. 

Neofurius, 219. 

Neogorpis, 213. 

Neogriphoneura, 500. 

Neohagenulus, 78. 

Neohydrophilus, 243. 

Neoleucinodes, 670. 

Neoliodes concentricus, 27. 

Neolimnobia, 419. 

Neomalaxa, 141, 878. 

Neomastix, 403. 

Neomuscina, 495. 

Neoneurinae, 752. 

Neoptychodes, 340. 

Neorondania, 445. 

Neotabanus, 449. 

Neotermes, 62-63, 877. 

Neotrachys, 279. 

Neotrichia, 92. 

Neotrichus, 315. 

Neotrochus, 238. 

neotropics, 132. 
Neowashingtonia 

rohusta, 177, 184, 384, 716. 

Nepheloleuca, 643. 
Nephrolespis 

exaltata, 179. 
Nepidae, 222. 
Nepticula, 746-748. 
Nepticulidae, 746-748. 
Nepticulomima, 76. 
Nerium 

oleander, 161, 173, 175, 575. 
Nerius, 513. 
Nesomelecta, 870. 
Nesosteles, 121-3, 464. 
Nessorhinus, 104. 
nest, 75-76. 
Nettarhinus, 404. 
nettle, 542. 
net, 92. 

net-winged beetle, 280-282. 
NEUROPTERA, 78, 86-92. 
Neurota, 446. 
Neurotmeta, 133-4. 



942 JOURNAL OF AGRICULTURE OF UNIVERSITY OF PUERTO RICO 



Nevermann, Ferd., 298-299. 

Nevis, B. W. I., 1. 

New England, 849. 

New Guinea, 811. 

New Hampshire, 522, 530. 

New Jersey, 412, 504, 514. 

New Mexico, U. S. A., 581, 858. 

"New York", 59, 464, 504, 796. 

New York Academy of Sciences, 8. 

New York Botanical Garden, 8. 

Nezara, 193-4, 471. 

Niagara green, 141. 
Nicaise, R. W., 10. 
Nicoletia, 32. 
nicotine 
dust, 141. 

sulfate, 100, 136, 147, 148, 716, 734, 
737. 

"nido de mariposa", 37, 696. 

Nigeria, 807. 

"nigger-head" nest, 69, 268. 

"nigua", 6, 536. 

Niesthrea, 200. 

Nilaparvata, 144. 

Ninyas, 204. 

Nisoniades, 566, 567. 

"nispero", 161, 190, 296, 510. 

Nitidulidae, 295-297. 

Noble, L. W., 728, 757. 

Noctilio leporinus mastivus, 532. 

Noctua, 601, 604, 607, 611. 

Noctuelia, 682. 

Noctuidae, 481, 581-624, 682, G97, 769, 
785. 

noddy, 530. 

Nodita, 89. 

Nodonota, 351. 

Nola, 576-577. 

noise, 295. 

Nolidae, 576-577. 

Nolla, J. A. B., 152. 

Nomada, 870. 

Nomadidae, 870. 

non-burning of trash, 773-774. 

Nonja, 704. 

Noropsis, 610. 

North America, 223, 303, 492. 

North Carolina, U. S. A., 120. 

north coast, 143, 157, 160, 177, 210. 



northern parula warbler, 292, 315, 316, 

349, 351, 368. 
northern water thrush, 362, 364, 741. 
Nosema aedis, 436. 
Nothomyia, 446. 
Nothopleurus, 331. 
Notiochares, 859. 
Notiphila, 516. 
Notman, H., 238-239. 
Notodontidae, 624-625. 
Notoedres cati, 31. 
Notogonidea, 842. 
Notogramma, 506. 
Notonecta, 221. 
Notonectidae, 221. 
Notoxus, 300. 
Nova Scotia, 398, 486. 
"nuez moscada," 879. 
Numia, 642. 
Nusalala, 88. 
Nycteribidae, 531. 
Nyctibora, 43. 
Nylanderia, 833-834. 
Nymbis, 602. 
nymph, 41-45, 52, 66, 67, 79-88, 90, 132, 

136, 142, 147, 190, 192, 194, 195, 196, 

198, 212, 221. 
Nymphalidae, 540-551. 
Nymphula, 82, 85, 683-684. 
Nymphulinae, 680, 683-685. 
Nyridela, 574. 
Nysius, 204. 
Nysson, 839. 
Nyssonidae, 839. 
Nyssorhinchus, 429. 
Nystalea, 624-625. 
Nystales, 625. 

N 

"name," 109, 364, 395, 415, 427. 

O 

oak, 381. 

Oakley, R. G., 10, 99, 106, 191, 193, 196, 
199, 201, 204, 210, 228-416, 445, 447, 
469, 470, 501, 506, 613, 524, 573, 581, 
718, 798, 812, 879, 880. 

ocellus, 201. 

Ochlerotatus, 436. 
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Ochrimus, 202. 
Ochroma 

lagopus (= pyramidale), 161, 349, 656. 
Ochs, G., 234. 
Ochthebius, 235. 
Ochtheroidea, 518. 
Ochthiphilidae, 528. 
Octhispa, 372. 
Ochyrotica, 707. 
Ocotea 

leucoxylon, 145. 

portoricencis , 153. 

sp. and spp., 188, 351, 372, 403. 
Ocyptamus, 463, 796. 
Ocyptera, 478. 
Odacanthella, 231. 
Odilla, 685. 
ODONATA, 78-88. 
Odontocera, 339, 528. 
Odontomaehus, 813-814. 
Odontomyia, 446. 
Odontota, 374. 
Odyneurus, 861. 
Oebalus, 191. 
Oecanthus, 60. 
Oecetis, 93. 
Oecia, 718-719. 
Oedematophorus, 705. 
Oedemeridae, 322-324. 
Oedionychis, 370. 
Oedionychus, 371. 
Oerodontha, 528. 
Oenosanda, 633. 
Oenothera, 636. 
oil palm, 716. 

spray, 171, 176, 178. 
Oinophilidae, 737-738. 
Oiketicus kirbyi Guilding, 738. 
Okefcnoke Swamp, Georgia, 458. 
okra, 109, 149, 166, 172, 301, 306, 314, 356, 

361, 727, 739, 763, 783. 
"olaga," 567. 
Old World, 88. 
Olethreutes, 708-709. 
Olfithreutidae, 708-71], 752. 
oleander, 161, 173, 175, 177, 182. 
Olfersia, 530. 
Oliarus, 132-3. 
Olibrus, 316. 



Oligochroa, 703, 704. 

Oligosita, 110, 775. 

Oligotoma, 74. 

Olivier, A. G., 6, 7, 356, 398, 405. 

Olivier, E., 283. 

Olivier, G. A., 284. 

Omalodes, 245. 

Omalium, 236. 

Oman, P. W., 104-146. 

Omiodes, 659-660. 

Ommatius, 453. 

Ommatochila, 597. 

Ommatospila, 671. 

Ommatothrips, 95, 877. 

Omophoita, 370-371. 

Oncideres, 341. 

Oncolabis, 704. 

Oncopeltus, 202. 

Onebala, 720. 

onion, 59, 99, 504, 527, 561, 592. 
thrips, 99-100. 

ONYCHOPHORA, 13. 

Oodes, 229. 

Ooencyrtus, 571, 774, 795. 

Oospila, 641. 

Oosternum, 244. 

ootheca, 40-41, 764-765. 

Opatrinus, 326. 

Ophideres, 612. 

Ophion, 765-770. 

Ophiopterus, 768. 

Ophisma, 601. 

Ophiuche, 624. 

Ophthalmomyia, 529. 

Ophyra, 495. 

Opilo, 286. 

Opius, 509, 751-752. ■ 

Opogona, 737. 

Opsodexia, 483. 

Oraesia, 618. 

orange, 101, 133, 149, 151, 152, 156, 158, 
167, 169, 173, 175, 181, 188, 193, 196, 
207, 219, 269, 296, 300, 309, 346, 349, 
380, 383, 384, 387, 388, 445, 467, 477, 
483, 486, 489, 493, 495, 496, 499, 504, 
506, 510, 513, 524, 528, 565, 567, 576, 
712, 763, 770, 812, 818, 837, 838. 
orange grove, 134, 284, 801, 802. 
puppy, 562. 
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sour, 187. 

wild, 206, 566, 643. 
orange-glow vine, 151, 154. 
Orasema, 802. 
Orhiginia 

speciosa, 298. 
Orchestia platensis Kroger, 12. 
orchid, 34, 74, 156, 164, 170, 175, 183, 825, 
876. 

red spider, 876. 

scale, 175. 

weevil, 410. 
Oreodera, 342. 
organic chemical, 65. 
oriole, 58, 59, 103, 172, 284, 328, 331, 349, 

352, 374, 388, 392, 406, 410, 818. 
Orius, 216. 

Orlando, Florida, 512. 
Ormenis, 90, 136-137, 464, 775, 807, 808, 

810, 849. 
Ormia, 480. 
Ormiscus, 378. 
ornamental palm, 177. 
Orneodes, 707. 
Orneodidae, 707. 
Ornidia, 466. 
Ornithoctona, 530. 
Ornithodorus puertoricensis, 24. 
Ornithomyia, 530. 
Orobena, 671. 
Orocharis, 59. 
Orphulella, 51. 
Ortalis, 503, 506. 
Ortalidae, 502-506. 
"ortegon", 2, 64, 404, 831. 
Orthaea, 204. 
Orthemis, 79, 80-81. 
Orthezia, 159-60, 312, 834. 
Ortheziinae, 159-60. 
orthodichlorobenzene, 68, 261. 
Orthogramma, 621. 
Ortholomus, 203. 
Orthomegas, 332. 
Orthomorpha coarctata, 17. 
Orthopodomyia, 433. 
ORTHOPTERA, 34, 37-62, 874. 
"ortiga", 664. 
Oryza 

sativa, 693. 
Oryzaephilus surinamensis L., 298. 



Osage orange, 64, 504. 

Osborn, Herbert, 10, 104-146, 878. 

Osborn, H. Tirill, Jr., 10, 391, 775, 791. 

Osbornellus, 114-15.5 

Oscinella, 522-523. 

Oscinidae, 20, 518-523. 

Osmia 

odorata, 704. 
Osorius, 238. 

Osten-Sacken, C. R., 418. 
osteolar canal, 194. 
Ostomatidae, 287. 
Ostomidae, 287. 
Osuna, Pedro, 60, 499. 
Otaheite cane, 251, 382. 
Otero,. A. R., 663. 
Otero, Jose I., 9, 140, 799, 841. 
Otidocephalus, 402. 
Otiooerus, 140. 
Otitidae, 502-506. 
Otocryptops melanostomus, 15. 
Otodectes cynotis, 31. 
Otosema, 608. 
Otostigmus caraibicus, 15. 
Otus nudipes, 530. 
outbreak, 167. 
oven-bird, 406, 827. 
overhead irrigation, 695. 
ovipositor, 53. 

owl, 58, 103, 249, 259, 331, 334, 387, 392. 
Owrey, W. T., 10, 510. 
ox, 2, 490. 

bot, 470. 

warble fly, 470. 
Oxacis, 323. 
Oxydia, 643. 
Oxydrepanus, 227. 
Oxyethira, 92. 
Oxygona, 363. 
Oxyptilus, 706, 807. 
Oxytelus, 237. 
oyster-shell scale, 176. 
Ozarba, 597. 
Ozophora, 139, 205. 



Pachnaeus, 777. 
Pachodyneurus, 861. 
Pachyarches, 666. 
Pachybrachis, 348. 
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Pach3'brachius, 204-5. 
Pachycoris, 190-1. 
Pachycrepoideus, 783. 
Pachydrus, 232. 
Pachygrontha, 204. 
Pachylia, 632. 
Pachymerus, 377. 
Pachymorphus, 686. 
Pachyneuron, 783. 
Pachyophthalmus, 488. 
Pachyscapha, 785. 
Pachyzancla, 676, 700. 
Pacific (Ocean), 252. 

Islands, 786. 
Paectes, 599. 
Paederomimus, 240. 
Pagasa, 213. 
painted lady, 542. 
"pajuil", 102, 495. 
Palacios Comelin, Francisco D., drawn 

by: 654. 
Palaminii -240. 

Palembuf 
Palicourea 

crocea, 131. 
Palindia, 609-610. 
"palinguiin", 207, 658, 659. 
Palisot de Beauvois, A. M. F. J., 267. 
Palmas Abajo, P. R., 600, 623, 624, 641, 
644, 661, 671, 682, 685, 686, 688, 706, 
718, 719, 742. 
Palmer, Boyd, 10, 92-93. 
palm, 6, 7, 21, 45, 75, 156, 177, 179, 405, 
415, 493, 716-717. 

manac, 140. 
"palo de burro", 659. 

cabrilla", 167. 

hcdiondo", 660. 

hierro", 177. 

hormiguero, 837. 

mato", 423. 

mufieca", 62, 169, 307, 666, 765, 850, 
855. 

pan", 171. 

peludo", 633. 

polio", 177. 
Palo Seco, P. R., 38, 99, 101, 103, 157, 
158, 163, 185, 240, 262, 268, 303, 322, 
337, 363, 371, 451, 460, 463, 470,* 485, 



500, 525, 546, 566, 648, 792, 796, 813, 
850, 851, 866. 
"palo verde", 196. 
Paltostoma, 422. 
Pamera, 204, 205. 
Pamphila, 567-569. 
Panageus, 228. 
Panamd, 201, 301, 491, 546, 678, 690, 730, 

879. 
panamd potato, 149, 163, 184. 
Panchlora, 44-45. 
Pandanus, 21, 180. 
Pandorea 

ricasoliana, 322. 
Panicum 

harbinode, 97, 122, 123, 153, 181, 693. 

maximum, 693. 

sanguinale, 567. 
Panophthalmus, 408. 
Panoquina, 570-572, 755, 758, 785, 795, 

862. 
Pantala, 84. 

Pantographa, 656-657, 759. 
Panurgus, 866. 

"papaya", 152, 155, 171, 207, 299, 307, 
311, 380, 395, 412, 445, 460, 506, 551, 
622, 632, 738, 754, 765, 824, 826, 847, 
878. 

bunchy-top, 128, 129. 

fruitfly, 507, 508. 

mosaic, 106. 

sphinx, 754, 631-632. 

scale, 177-8, 184. 

whitefly, 185. 
"papayo", 62, 813. 
paper, 32, 328. 
paper-nest wasp, 200, 572, 592, 739, 740, 

862-865. 
Paphia, 550. 
Papilio, 537, 538, 540, 542, 545, 548, 550, 

561, 562, 563, 566. 
Papilionidae, 561-562. 
papilla, 14. 
paprika, 739. 
Pari grass, 262. 
Paracarnus, 217. 
Parachabora, 616. 
Parachaeta, 481. 
Parachalepus, 263. 
Paraclius, 457. 
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Paracymus, 244. 

Paradarnoides, 105-106. 

paradichlorbenzene, 261. 

Paradyschira, 532. 

Paragonatas, 205. 

Paraguay, S. A., 83, 86, 419, 485, 620. 

Parahydriena, 131. 

Paraleyrodes, 187, 789. 

Paralimna, 517. 

Paralispinus, 237. 

Paralitomastix, 721, 797. 

Paramaribo, Dtuch Guiana, 751. 

Paramulona, 577. 

Parana, Brasil, 670. ' 

Parandra, 331. 

Paraponyx, 684. 

Paraprosotropis, 105, 135. 

Pararete, 607. 

Parasierola, 848-849. 

parasite, 142, 146-7, 155, 157, 161, 168, 

173, 394, 772-775. 
parasitic wasp, 165, 181, 187. 
parasol ant, 830. 
Parasopia, 687. 
Paratetranychus 

sacchari, 29. 

viridis, 29. 
Paratettix, 51. 
Paratheresia, 475. 
Paratrechina, 833-834. 
Parathyroglossa, 518. 
Paratriphleps, 215. 
Paratorna, 707. 
Paratraehelizus, 378. 
Paraxia, 600. 
Paraxyna, 511. 
Pareuchactes, 578. 
Parguera, P. R., 187, 226, 515. 
paring, 413. 

Paris green, 57, 61, 70, 368, 461. 
Pariti 

tiliaceum, 128, 130, 164, 178, 214, 217, 
296, 300. 
Parkinsonia 

aculeata, 196, 605. 
Parker, R. R., 486. 
Parlatoria, 177. 
Paroecanthus, 60. 
Paromius, 204. 



Parthenium 

hysterophorus , 867. 
parula warbler, 172, 306, 309, 351, 370, 

377, 381, 385, 388, 407, 827. 
Pascoe, F. P., 404. 
Pasites, 870. 
Paspalum 

conjugatum, 567. 
Passalus, 246. 
Passalidae, 246, 880. 
Passiflora, 540, 541. 
passion vine, 184. 
paste, 32. 

pasture, 4, 51, 159, 189, 203, 325, 327. 
Patagonia, 6, 19, 21, 482, 657. 
Patara, 140. 

Patillas, P. R., 29, 114, 116, 143. 
Paton, E. Stuart, 567. 
Patterson, Dr. J. T., 524. 
Pavonia 

typhalaea, 173. 
paw-paw, 177, 754. 
Paxillus, 246. 

pea, 155, 328, 375-377, 527, 582, 590, 594, 
703, 780. 

black-eyed, 700. 

weevil, 375-377. 
peach, 177, 312. 
peanut, 98, 620. 
pear, 161. 

pearly-eyed thrasher, 76, 77. 
Pearl Harbor, 516. 
Pearson, R. A., 439. 
Pectinophora gossypiella (Saunders), 

716, 725-730, 765. 
pectoral sandpiper, 221. 
Pedieella, 446. 
Pediculus, 102. 
Pedilanlhus 

tithymaloides , 183. 
PEDIPALPIDA, 17-18. 
"pega-pega", 480, 677. 
"pegoge", 631. 
Peiranisia 

polyphilla, 357, 377. 

sp. and spp., 389, 401, 404. 
Pelastoneurus, 457. 
Peleteria, 482. 
pellet, 264. 
Pelmatosilpha, 39. 
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Pelopoeus, 767. 

Pelocoris, 221. 

Pelosoma, 244. 

Peltaphryne gutturosus Peters, 234. 

Pemberton, C. E. 252. 

"pendula", 137, 167, 177, 666, 680-681, 

733, 768. 
Penestola, 685. 
Penicillaria, 599, 616. 
Pennisetum 

purpureum, 693. 
Pennsylvania, U. S. A., 2. 
Penn. Salt Mfg. Co., 65. 
pentachlorphenol, 65-66. 
pentabromophenol, 65, 68. 
Pentacora, 220. 
Pentagonica, 231. 
Pentalonia, 155-6, 821, 824. 
Pentaneura, 423. 
Pentaphyllus, 327. 
Pentaria, 318. 
Pentatoma, 191, 192, 193. 
Pentatomidae, 189, 196, 471. 
Pentatominae, 191-196. 
Penthelispa, 316. 
Pentilia, 310. 
Penuelas, P. R., 197. 
Peosina, 608. 
pepper (spice), 292. 
pepper, 177, 188, 194, 198, 349, 358, 363, 

366, 395, 460, 582, 590, 593, 676, 722- 

723, 848, 870. 
aphid, 155. 
flower bud moth, 722-723, 753, 758, 781, 

796. 
mite, 30. 
mosaic, 30. 
Pepsis, 19, 575, 857-859. 
Peregrinator, 212. 
Peregrinus, 141, 215. 
pereidopoda, 13. 
P6rez, Cesdrio, 9, 540, 546, 547, 550, 554, 

562. 
Perez, Miguel A., 50, 162. 
P6rez, Mario, 27, 222, 234, 362, 696, 715, 

819, 878. 
Perforadix saechari Sein, 12, 687, 811. 
Pergande, Theo., 156. 
Pergesa, 635. 
Pericentrus, 50. 



Perichares, 573, 834. 

Pericoma, 423. 

Pericopidae, 580-581. 

Peridinetus, 408-409. 

Perigea, 587-588. 

Perigona, 229, 879. 

Perigonia, 633. 

Perilampidae, 802-803. 

Perilampidea, 803. 

Perilampus, 802-803. 

Perileptus, 228. 

Perimede, 717. 

PERIPATUS, 13-14. 

Periplaneta, 40-42, 778. 

Perisierola, 728. 

Perithemis, 81. 

periwinlile, 149. 

Perkinsiella saccharicida Kirkaldy, 130. 

permanence, 65. 

Pero, 644. 

Peronaemis, 280. 

P«rrisopterus, 787. 

Persea 

gratissima, 169, 739. 
Perii, S. A., 54, 120, 199, 472, 473, 650, 

694. 
pest, 191, 192, 193, 288, 761, 802. 
Petalium, 294, 762. 
Patch, T., 185. 

petchary, 52, 103, 193, 212, 277, 284, 313, 
349, 355, 387, 392, 410, 813, 854, 855, 
861, 863. 
Peters, H. S., 534. 
Petionville, Haiti, 88. 
Petitia 

domingensis , 46, 217, 653, 704. 
Petiveria 

alliacea, 866. 
petrel, 530. 

Petrunkevitch, Alex., 18-22, 857. 
Petrusa, 137, 139. 
Petrusina, 137. 
pewee, 137. 
Pexicnemidia, 743. 
Pfaffman, G. A., 10, 510. 
pH, 429. 

Phacellura, 667-669. 
Phaciocephalus, 140. 
Phaedon, 354. 
Phaenicia, 491. 
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Phaenonotum, 244. 
Phaenopsis, 477. 
Phaenotypus, 244. 
Phalacridae, 300. 
Phalacrus, 300. 
Phalaena, 580, 624. 
Phalaenoididae, 681. 
Phalangopsis, 60. 
Phaleria, 327. 
Phalonia, 711-712. 
Phaloniidae, 711-712. 
Phanerotoma, 760. 
Phanocerus, 269. 
Phanurus, 137, 808. 
Pharypia, 193. 
Phaseolus 

aurens, 361. 
Phasma, 6. 

Phasmidae, 47-50, 342. 
Phaulex, 36. 
Phegoptera, 578. 
Pheidole, 156, 821-824. 
Phenacoocus, 167, 464, 783. 
Phibalosoma, 49. 
Phidotricha, 696. 
Philadelphia, Penn., U. S. A., 96, 444, 

468, 478, 514. 
Philaenus, 103. 
Philampelus, 634-635. 
Philatis, 136. 
Phileurus, 268, 814. 
Philhydrus, 244. 
Philippine mahogany, 64. 
Philippine Ids., 788. 
Phillips, E. P., 872-873. 
Philodendron, 179. 
Philonthus, 240-241. 
Philoptamatidae, 92. 
Philopteridae, 77. 
Philopterus, 77. 
Philornis, 496. 
Philoscia 

culebrae, 12. 

richmondi, 13. 
Philothormus, 316. 
Philoxerus 

vermicularis , 363. 
Phiprosopus, 618. 
Phlebotomus, 423. 



Phlegethontius, 625-630. 

sextus jamaicensis Butler, 427, 755, 
766, 770, 810. 
Phloeonomus, 236. 
Phloeopora, 242. 
Phloeoxema, 230. 
Phlugis, 54. 
Phlyctaina, 622. 
Phobetes, 766. 
Phocides, 562. 
Phoebis, 555-557, 805. 
Phoenicoprocta, 573-574. 
Phoenix 

dactylifera, 882. 
Pholeomyia, 529. 
Pholus, 634-635, 755. 
Phoneustica, 459. 
Phora, 460-461. 
Phoradendron 

randiae, 180. 
Phoridae, 460-461. 
Phorocera, 479, 602. 
Phorodon, 155. 
phosphorus, 13. 

paste, 42. 
Phostria, 659-660, 756, 780. 
Photinus, 283-284. 
Phoxopteryx, 710. 
Phrudocentra, 641. 
Phrygionis, 641. 
Phrynus 

palmatus, 17. 

reniformis, 6. 
Phthia, 197-198. 
Phthiria, 451. 
Phthorimaea, 723-725. 
Phthrirus, 102. 
Phurys, 602. 
Phyciodes, 541-542. 
Phycitinae, 697-704. 
Phyctaenodes, 678. 
Phyllanthus 

distichus, 166, 171, 645. 

lalhyroides, 360, 645, 709. 

nivosus roseopictus, 262. 
Phyllobaenus, 286. 
Phylloicus, 92. 
Phyllonorycter, 732, 784. 
Phyllophaga, 253, 256. 
Phyllotreta, 359. 
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Phyllotrox, 399. 
Phymata, 209. 
Phymatidae, 209, 210. 
Physocephala, 470. 
Physconelliodes, 77. 
Physalis 

angulata, 368. 
sp. and spp., 371. 
Physogenua, 499. 
Physula, 623. 

Phytalus, 262, 273, 451, 849-850. 
Phytocoris, 219. 
Phytolacca, 52, 13, 593. 
Phytometra, 603-604, 755. 
Phytophages, 347. 
Phytoptipalpidae, 876. 
Piaropus 

crassipes, 433. 
Piazorrhinus, 403. 
Pic, Maurice, 285. 
"piciie de batata", 399-400. 
"pico y huye", 34. 
pickleweed, 434. 

pickle worm, 669. 
Picramnia 

pentandra, 291. 
Picturaphis, 155. 

Pierce, W. Dwight, 246, 319, 390, 401. 
Pieridae, 554-561. 
Pieris, 479, 537, 560, 561, 804, 821. 
Pierre-Noel, L., 104, 554, 799-801, drawn 

by: 507, 799, 801. 
Piesmopoda, 703. 
Piestus, 236. 
Pietri, Jos6. F., drawn by: 278, 333, 335, 

397, 543, 547, 560, 566, 609, 617, 653, 

655, 656, 657, 658, 659, 660, 664, 666, 

667, 672, 673, 679, 745, 750. 
Piezodorus, 194. 
Piezosternum, 196. 
pig, 4, 102, 493. 
pigeon, 531. 
pigeon pea, 97, 104, 151, 1^, 170, 193, 

298, 316, 380, 396, 582, 583, 674, 699, 

704, 706, 721, 757, 796. 
pigmy locust, 50-51. 
Pigritia, 718. 
Pilaria, 420. 
Pilea 

tenerrima, 402. 
yunquensis, 48. 



Piletocera, 685. 
Pilocrocis, 45, 652-654, 752. 
Pimpla, 765-766. 
pine, 398. 

pineapple, 2, 15, 21, 162, 219, 268, 326, 
364, 401, 411, 445, 696, 715, 805, 817, 
857. 

ants, 811. 

mealybug, 161-162, 791, 817, 818, 831, 
833, 834. 

scale, 175-176. 

wild, 183. 
Pinnaspis, 178-179. 
Pinophilus, 239. 
Pinotus, 880. 
pink bollworm, 95, 300, 716, 725-730, 739, 

757, 758, 765, 848. 
pink leaf -sheath bug, 214. 
Pintalia, 133. 
Pionia, 576. 
Piper 

adunclum, 131, 163. 

amalago, 617. 

peltatum, 409. 

sp. and spp., 409, 626, 738, 779, 798. 
Pipunculidae, 470. 
Pipunculus, 470. 
"piquijuje", 34. 
pirate, 5. 
pirate bug, 214. 
Piriqueta 

cistoides, 192, 205.. 
Piscidia 

piscipula, 146, 207. 
Pisonia 

alhida, 138, 202, 203, 463, 564, 580, 769, 
806, 851, 853, 868, 869. 

subcordata, 201. 
Pissonotus, 144. 
Pislia 

stratiotes, 434. 
pit, 144-146. 
"pitangueira", 185. 
Pithecellobium (or Enterolobium) 

dulce, 556. 

saman, 145, 608. 

nnguis-cali , 7S4. 
"pitirre", 872. 
Placerville, California, 807. 
Plaesius javanus Erichson, 245, 414. 
"plaga", 426. 
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Plagiomei'us, 169, 793. 

Plagioneurus, 456. 

Plagiopsis, 517-518. 

Plagipropspherysa, 473. 

Plank, Harold K., 10, 42, 48, 96, 145, 
151, 154, 155, 162, 171, 175, 212, 289, 
472, 525, 563, 661, 689, 714, 722, 762, 
778, 833, 835. 

Plant Quarantine, 8, 9-11, 96, 153, 156, 
181, 195, 196, 210, 552, 811. 

plant bug, 215-219. 

plant hopper, 130-144, 819. 

plant-lice, 312, 796. 

Plantago, 545. 

plantain, 13, 183, 812, 822, 824, 829. 

Plastanoxus, 849. 

plaster bagworm, 740-741, 754. 

Platamus, 298. 

"pldtano", 410. 

plateau, 138. 

Platydema, 328. 

Platyedra, 725-730. 

Platygastridae, 810. 

Platymetopius, 114. 

Platynota, 708. 

Platyomus, 302. 

Platypodidae, 384-385. 

Platyptilia, 706-707. 

Platypus, 384-385. 

Platystethus, 237. 

Platythyrea, 811-812, 814. 

"plaza de recreo", 94, 156, 183. 

Plea, 220-221. 

pleasing fungus beetle, 314-315. 

PLECTOPTERA, 45-46. 

Plectromerus, 339. 

Plectroscelis, 369-370. 

Plectrotettix, 51. 

Pleidae, 220-21. 

Plesioma, 453. 

Pleurasympieza, 600. 

Pleuroprucha, 637-638. 

Plexippus paykulli, 21. 

Plodia, 698-699. 

Ploidaria, 210-11. 

Ploiariinae, 210. 

Ploiariodes, 210. 

Pluchea 
odorala, 361. 



purpurascens, 155, 204, 215, 217, 587, 
588, 705, 711, 758, 771, 781, 801. 

sp. and spp., 371. 
plum, 177. 
Plumbago, 614. 
plume moth, 706. 
Plumeria (or Plumiera) 

alba, 630. 

obtusa (Mona), 138, 630. 

rubra, 175, 630. 

sp., 630, 631. 
"plumilla", 36-38, 479, 744-746, 803, 805, 

815, 825, 832. 
Plusia, 604. 
Plusidonta, 616. 
Plutella, 713. 
Pneumonyssus, 102. 
Pnirontis, 211. 
Pocooera, 696. 
Podagrica, 369, 881. 
Podagrion, 47. 
Podisus, 196. 
Podonectria, 175. 
Podothrips, 97. 
pod-borer, 673-675. 
Poecilocytus, 216. 
Poeciloscarta, 109-10. 
Poecilosoma, 573. 
Poeppigia 

procera, 605. 
Poey, Felipe, 767, 768. 
Pogonocherini, 341. 
Pogrima, 688. 
Poinciana (or Delonix) 

pulcherrima, 556. 

regia, 605. 
poinsettia, 173. 
poison, 20, 435. 
poison fangs, 16. 
poisonwood, 62, 744. 
pokeweed, 52, 133. 
"polilla"^ 62-67, 75. 

Polistes, 200, 453, 572, 737, 740, 862-864. 
pollen, 314, 324, 466. 
poUywog, 222, 261, 819. 
Polyancistrus serrulatus P.B., .54. 
Polybia, 864. 
pollinosity, 448. 
. Polycentropidae, 92. 
Pontes, 667. 
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Polycentropus, 93. 

Polycesta, 275-277. 

Polyctenidae, 214. 

Polygonum, 80. 

Polygonus, 563. 

Polyhymno, 721. 

Polymeda, 422. 

Polymera (Polymera), 420. 

Polymerus, 215, 772. 

Polymorphomyia, 511, 882. 

Polynema, 771. 

Polyphaenis, 587. 

polypore fungus, 327, 460. 

Polyporus 

palmarum, 327. 

Polysias 

guilfoylei, 153. 

Polypsocus, 76. 

Polytrias 

amaura, 146, 203. 

pomacefly, 523-524. 

"pomarrosa", 1, 104, 106, 134, 
170, 171, 181, 183, 191, 217, 
316, 317, 341, 351, 372, 399, 
501, 509, 510, 511, 720, 770, 

pomegranate, 162, 180. 

"pomelo", 182, 291, 406. 

Pompilidae, 857-860. 

Pompiloides, 859. 

Pompilus, 859-860. 

Ponce, P. R., 5, 8, 24, 50, 60, 82 
110, 135, 140, 141, 143, 151, 
159, 160, 173, 180, 181, 182, 
187, 188, 190, 191, 192, 193, 
204, 210, 219, 220, 228, 229, 
240, 242, 244, 247, 268, 270, 
282, 286, 288, 289, 294-297, 
306, 308, 310, 311, 314-318, 
331, 335, 337-339, 345, 346, 
356, 360, 363, 366, 368-371, 
387, 388, 389, 399, 401, 403, 
415, 416, 433, 445, 450, 451, 
468, 486, 496, 500, 508, 551- 
562, 563, 568, 569, 573, 575, 
584, 598, 605, 608, 611, 631, 
671, 699, 738, 751, 757, 783, 
817, 824, 831, 840, 852, 854, 
865, 869. 

Ponera, 812. 

Poneriniae, 811-814. 

Pontia, 537. 



135, 
291, 
410, 
802, 



168, 
298, 
440, 

837. 



;, 99, 


109, 


155, 


158, 


183, 


186, 


196, 


201, 


237, 


238, 


279, 


280, 


299- 


-301, 


324, 


328, 


349- 


-352, 


373 


-377, 


405, 


408, 


452, 


461, 


-553, 


558, 


581, 


583, 


639, 


642, 


812, 


815, 


859, 


860, 



pool, 220, 223, 234, 243. 

salt water, 220. 

swimming, 13. 
Poos, F. W., 127, 129. 
Poropoea, 401, 775. 
Port-au-Prince, Haiti, 24, 125, 433, 700, 

857. 
Portulaca 

oleracea, 361. 

sp. or spp., 408, 547, 780. 
P. O. hedge (San Juan), 153. 
potassium bichromate, 292. 
potato 

Irish, 128, 155, 188, 198, 274, 361, 367- 
369, 482, 593, 594, 723, 739. 

tuber worm, 723. 

(also see sweetpotato). 
Pothomorphe 

peltata, 181, 617. 
powder post beetle, 160, 288-295, 762. 
"poyal", 6, 259. 
Pratt, H. D., 10, 93, 427-440. 
predaceous water-beetle, 231-234. 
predator, 146-147, 155, 157, 168, 173, 215, 

815. 
Prenes, 570-572, 756, 785, 795, 862. 
Prenolepis, 573, 833-834. 
Prepodes, 390-397, 776. 
Prepona, 550. 

Presbyterian Hospital, Condado, 4.56. 
Presque Isle, Haiti, 613. 
Presidio, Texas, 728. 
preying mantid, 46-47. 
primitive weevil, 378-379. 
priest, 290. 
primrose willow, 365, 634, 779, 780, 798, 

799. 
"pringanioza", 546. 
Priononyx, 192, 840. 
Prionoscirtes, 269. 
Prionoyx, 54. 

Pritchard, A. E., 11, 232, 242, 429-440. 
Pristomerus, 769. 
Proacrias, 781. 
Proarna, 103. 
Probatius, 346. 
Procheiloneurus, 793. 
Prochola, 717. 
Proconiinae, 108. 
Procryptotermes, 68, 877. 
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Proctacanthus, 453, 863. 
Proctotrupoidea, 808-810. 
Procula, 313. 
Prodecatoma, 799. 
Prodenia, 589-591. 
Proecha, 340. 
Proelymiotis, 625. 
Progona, 577. 
Prolabia, 36, 37. 
Prolissothrips, 95. 
pronotum, 50, 192. 
Pronoterus, 233. 
Prophanurus, 693, 808-809. 
Prorachia, 588. 
Prorhinotermes, 69. 
Prorhynchops, 473. 
Prosopis 

chilensis, 377. 

juUflora, 158, 289, 294, 299, 339, 376, 
607, 688, 707, 781, 835. 
Prosotropis, 135. 
Prospaltella, 178, 788-789. 
Prosternodes, 332. 
Prostheclina, 21. 
Protalebra, 121-25. 
Protambulyx, 630. 
Protapanteles, 754. 
Proteides, 563. 
protein, 838. 
Protheca, 294. 
Protoohr3'sopa, 89. 
Protodarcia, 742. 
Protoneura, 85. 
Protoparce, 626-630. 
Protopulvinaria, 168, 312. 
Proxys, 192. 
Prunus 

occidenlalis, 882. 
Psalis, 36. 
Psallus, 219. 
Psamatodes, 644. 
Psammocharidae, 857-860. 
Psammodius, 250. 
Psammoleon, 91. 

Psara, 480, 675-678, 768, 772, 804, 806. 
Psecadia, 730-732. 
Pselaphidae, 235-236. 
Psen, 839. 
Pseudagenia, 860. 
Pseudanaphora, 743. 



Pseudaonidia, 181. 

Pseudaphycus, 165, 166, 790-791. 

Pseudaptinus, 231. 

Pseudariotus, 295. 

Pseudaulacaspis, 177-179, 787, 788. 

Pseudischnaspis, 183. 

Pseudocaecilius, 75. 

Pseudocaipe, 618. 

Pseudochironomus, 424. 

Pseudococcinae, 162-167. 

Pseudococcus, 162-167, 168, 308, 442, 791, 
792, 798, 825, 834, 836, 856. 

Pseudoeme, 334. 

Pseudoepitrix, 366. 

Pseudogaurax, 20, 521. 

Pseudphecamede, 517. 

Pseudogriphoneura, 500. 

Pseudohemiceras, 608-609, 756. 

Pseudohomalopoda, 794. 

Pseudoleptidae, 876. 

Pseudolispinodes, 237. 

Pseudolynchia, 531. 

Pseudomopsis, 404-405. 

Pseudomphale, 781. 

Pseudomus, 405. 

Pseudomyrma, 814. 

Pseudomyrminae, 814. 

Pseudoneuroptera, 79. 

Pseudoparlatoria, 183-184. 

Pseudoplusia, 603, 785, 796. 

Pseudopteroptrix, 175, 788. 

PSEUDOSCOPIONIDA, 18. 

Pseudosphinx, 630. 

Pseudotricha, 689. 

Pseudyrias, 604. 

Psidium, 6, 95. 

guajava, 6, 95, 100, 104, 134, 135, 141, 
149, 156, 163, 165, 167, 168, 169, 
170, 171, 176, 180, 182, 185, 186, 
187, 197, 295, 297, 310. 

Psilocephala, 452. 

Psilopa, 517-518. 

Psilopus, 437-459. 

Psooid, 74, 214, 771. 

Psoquilla, 76. 

Psorolyma, 302. 

Psorophora, 433-434. 

Psoroptes 
bovis, 31. 
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funiculi, 31. 
equi, 31. 

Psychidae, 738. 

Psychoda, 423. 

Psychodidae, 422-423. 

Psychomyidae, 92. 

Psychonoctua, 712-713. 

Psylla, 145. 

Psyllia, 145. 

Psylliidae, 144-146, 313. 

I'syllobora, 314. 

Pterellipsis, 531. 

Plerocarpus 
draco, 177 . 

Pterocyelon, 384. 

Ptorocypha, 646. 

Pteromalidae, 291, 783-784, 797 

Pteromalus, 415, 783, 784. 

Pterophoridae, 705-707. 

Pterophorus, 705-706. 

Ptiliidae, 235. 

Ptilodactyla, 269. 

Ptilodactylidae, 269. 

Ptilomyia, 517. 

Ptinidae, 292. 

Ptinus, 292. 

Ptychodes, 340. 

Pt}'chopoda, 640. 

Public Health Service, 88, 133, 

Pueblo Viejo, P. R., 46, 62, 74, 

Puerta de Tierra, P. R., 68, 157, 

Pule.x, 6, 534-535. 

"pulga" 
americana", 360, 362. 
negra", 367. 

Pulicidae, 533-535. 

Puliciphora, 461. 

Pulvinaria, 167-168, 307, 528, 
855. 

pumpkin, 133, 197, 216, 354, 493, 

pumpkin bug, 193-4. 

Punana, 141. 

punkie, 425^28, 443. 

Punta Arenas, 69. 

Punta Borinquen Air Base, 129 

Punta Cangrejos, 95, 110, 113, 
128, 130, 124, 144, 146, 159, 
189, 191, 202, 204, 215, 217, 
261, 286, 300, 314, 322, 324, 
328, 338, 341, 389, 425, 426, 



140, 141. 
157, 181. 
169, 181. 



788, 792, 
667, 878. 



114, 116, 
180, 185, 
230, 254, 
325, 327, 
448, 449, 



465, 468, 483, 512, 521, 534, 536, 541, 
544, 563, 567, 568, 575, 578, 587, 630, 
663, 711, 758, 771, 781, 784, 796, 800, 
808, 812, 814, 816, 818, 827. 834, 859, 
865. 

Punta Las Marias, 20. 

Punta Picua, 227. 

Punta Salinas, 38. 

pupa, ,303, 305. 

purslane, 604. 

purple scale, 16, 95, 175, 176, 738. 

pussmoth, 36. 

pustule scale, 95, 161, 771. 

Puto, 167. 

Pyanisia, 331. 

Pycnarmon, 649. 

Pycnarthrum, 384. 

Pycnoderes, 216. 

Pycnomerus, 316. 

Pycnoscelus, 44. 

Pygirhjrchus, 49. 

Pygolampis, 878. 

Pyralid leat-webber, 752. 

Pyralidae, 480, 647-697, 752, 784, 804, 806. 

Pyralis, 687, 767, 768. 

Pyralididae, 647-697. 

Pyralinae, 687-688. 

Pyrameis, 542. 

Pyrausta, 680-682, 758, 768. 

Pyraustinae, 648-683. 

Pyrellia, 491-493. 

pyrethrum, 32, 207, 504, 536, 582, 701, 714, 
741, 831. 

Pyrgota, 502. 

Pyrgus, 565. 

Pyrisitia, 558-559. 

Pyroderces, 715-716, 805, 848. 

Pyrophorus luminosus Illiger, 258-259, 
272-274. 

Pyropus, 403. 

Pyrrhanaea, 550. 

Pyrrhocoridae, 205-206. 
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Quadristruma, 829. 
(Juaintance, A. L., 

582. 
quarantine, 673. 
"quebracho", 670. 
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QuebradiUas, P. R., 95, 120, 137, 188, 
220, 288, 349, 352, 439, 542, 546, 551, 
557, 559, 569, 612, 655, 712, 752, 753, 
756, 784, 809, 810, 835, 840. 

Quedenfeldt, G., 300, 301, 316, 321, 324, 
327. 

queen, 72-73. 

Queen Ann's lace, 857. 

Queensland, Australia, 29, 252. 

"quenepa", 62, 166, 291, 557, 805. 

Quercus 

thompsonii, 245, 363, 366. 

Quilessa, 135. 

Quintanilla, G., 386. 

quintessence, 737. 

R 

"rdbano cimarron", 437. 

rabbit, 31. 

"rabijunco", 76. 

"rabo de gato", 166, 212, 676. 

Rabopus, 283. 

Racheospila, 640-641. 

racket, 59. 

radish, 560. 

Radfordia 
ensifera, 27. 

Raillientina, 822. 

raisin, 298. 

railroad, 8. 

railroad ties, 271. 

rainfall, 4, 56, 142, 163, 691, 724, 774. 

Rainwater, C. F,, 748. 

Ramos, Anacleto, 445. 

Ramos, J. A., 9, 11, 34, 54, 58, 60, 61, 62, 
68, 74, 88, 91, 105, 108, 114, 131, 132, 
134, 135, 138, 140, 144, 168, 189, 190, 
192, 194, 195, 196, 199, 200, 201, 204, 
205, 207, 209, 210, 211, 212, 213, 215, 
216, 219, 220, 221, 223, 228-233, 236, 
242, 244, 245, 247-250, 269, 276, 277, 
279, 281, 285-290, 297-301, 304, 306, 
311, 312, 314, 316-318, 323-325, 327- 
329, 331, 334, 338, 348, 350, 353, 356, 
359, 360, 362, 366, 369, 371, 373-377, 
439, 501, 530, 538, 539, 541, 542, 544, 
549, 550, 554-556, 558, 559, 561, 664, 
566, 669, 580, 584, 589, 594, 599, 601, 
602, 604, 605-607, 611, 612, 620-623, 
632, 636, 640-644, 652, 657, 658, 659, 



661, 666, 677, 678, 689, 690, 706, 713, 
719, 725, 731, 779, 798, 801, 807, 809, 
812, 813, 816, 823, 826, 830, 831, 840, 
842, 849, 859, 864, 865, 869, 870, 871, 
876, 879. 
"ramose spine", 211. 
Ramsden, C. T., 7. 
Rana catesbeiana Shaw, 17, 222, 234, 399, 

446. 
Ranatra, 221. 
Randia 
mitis, 74, 276, 301, 318, 348, 351, 377, 
403, 799. 
Randolph, Illinois, 246. 
Raipanea 

guianensis, 169. 
ferruginea, 163, 389. 
raptorial forelegs, 88. 
Rasahus, 211. 
raspberry, 158. 

rat, 250, 295, 411, 633, 534, 815. 
flea, 533. 
mite, 27. 
tick, 24-25. 
rat -tailed maggot, 469. 
ratoon, 703. 
rattlesnake, 20. 
Rauwolfia 

tetraphylla { = nitida), 62, 167, 169, 307, 
666, 765, 850, 856. 
Ray, Eugene, 317. 
reaction, 737. 
red admiral, 542. 
amaryllis, 164. 
cedar, 64. 

spider, 29, 215, 303, 441, 876. 
red-banded thrips, 101. 
red-headed fungus, 177. 
red-striped scale, 167-8. 
redstart, 137, 306, 317, 344, 349, 405, 468. 
Redtenbacher, J., 49. 
Reduviidae, 210-13. 
refrigerator, 40. 
Rehn, J. A. G., 37-62. 
Rehn and Hebard, 876. 
Rehn, John, W. F., 431, 876. 
Reichenbachia, 236. 
reinfestation, 161. 
"reinita", 76, 137, 153, 308, 399. 
Reitter, E., 235, 316. 
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Remigia, 478, 481, 487, 684, 601-602. 

research, 57. 

"resedd", 170. 

resinous gum, 64. 

resistance, 64. 

Reuteroscopus, 219. 

"Rexacii," 562. 

Riiabdodryas, 556. 

Rhagionidae, 449. 

Rhagovelia, 220. 

Rhammatocerus, 51. 

Rliamphidia, 420. 

Rhantus, 232. 

Rheoptanytarsus, 425. 

rhesus monkey, 102. 

Rheumatobates, 219. 

Rhinocritus arboreus Saussure, 16-17, 

176. 
rhinoceros beetle, 26, 43, 265-268, 331, 

487, 852. 
Rhinotermitidae, 68-69. 
Rhipicephalus 

sanguineus Latreille, 23, 797. 
Rhipidandrus, 327. 
Rhipidia, 419. 
Rhipiphoridae, 318-321. 
Rhipiphorus, 320. 
Rhizopertha, 288. 
Rhizophora 

mangle, 149, 346, 348, 369, 709, 722. 
Rhodocera, 557. 
Rhodogyne, 472. 
Rhodoneura, 705. 
Rhombodera (not Rhomobodcra), 557, 

880. 
Rhopalocera, 537-573. 
Rhopalodes, 646. 
Rhopalophora, 340. 
Rhopalosiphum, 152, 155, 314. 
rhothane (DDD) 396. 
Rhyaoophila, 94. 
Rhyacophilidae, 92. 
Rhynchaenus, 7, 405, 409. 
Rhynchium, 861. 
Rhynchodexia, 483. 
Rhynchopteryx, 135. 
Rhysodidae, 225, 879. 
Rhyssalus, 157, 762-763. 
Rhyssomatus, 404. 
Rhytidiporus, 189. 



rice, 54, 143, 152, 191, 192, 203, 215, 287, 
298, 568, 687, 688, 695, 758. 
and beans, 13. 
weevil, 414, 415, 416, 783. 

Richardson, H., 13. 

Richmond, C. W., 418. 

Ricinella, 401. 

Ricinidae, 76. 

Ricinus (bird louse), 76. 

Ricinus 
communis, 110, 137, 373. 

Ricosia, 473. 

"ricosolana", 322. 

Rifargia, 625. 

Riley and Howard, 298, 724. 

Rileya, 441, 779. 

Riley, C. V., 40, 466. 

Rincon, P. R., 153, 598. 

"ring-spot" of sugar-cane, 33. 

Rio Cafias, 550. 

Rio Chavon, 549. 

R!o Collazo, 550. 

Rio Grande, P. R., 123, 246, 356, 390. 

Rio Grande, Texas, 510, 613. 

Rio de Janeiro, 510, 657. 

Rio Piedras, P. R., 8, 14, 32, 34, 35, 38, 
39, 44, 59, 68, 69, 70, 73, 74, 79, 81, 86, 
95, 96, 97, 99, 100, 101, 113, 114, 119, 
120, 122, 123, 128, 130, 131, 133, 134, 
140, 143, 144, 146, 150, 151, 152, 155, 
158, 159, 160, 163, 165, 167, 168, 170, 
171, 176, 177, 180, 181, 182, 183, 184, 
187, 189, 191, 193, 195, 196, 204, 211, 
219, 230-232, 234, 243, 244, 246, 250, 
251, 263, 264, 270, 279, 282-284, 286, 
288, 289, 291, 296, 297, 299-304, 207- 
310, 312, 314, 316, 321, 322, 323, 327, 
329, 332, 334, 335, 337, 340-342, 341, 
344-346, 348, 349, 353, 354, 356, 357, 
360, 364, 367, 370, 371, 374, 376, 377, 
389, 391, 394, 396, 399, 402-404, 406, 
407, 410, 412-414, 417-421, 423, 425, 
427-430, 433, 434, 437-440, 442-448, 
452, 457, 458, 461, 462, 464, 466, 469, 
470, 471, 473-475, 477-479, 482-486, 
488, 490, 492, 493, 496, 498-501, 504, 
507, 508, 510, 515, 521, 524-526, 528, 
530, 539, 540, 543, 548-550, 553-558, 
562, 566, 568, 570, 571, 573, 575, 577, 
581, 582-584, 586-688, 591, 596-598, 
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601, 603, 604, 607, 608, 610, 611, 612, 
615-617, 619, 621, 623, 624^626, 628- 
635, 637, 638, 641-643, 645, 647, 648- 
651, 662-665, 669-672, 674-678, 680, 
681, 683, 684, 686-692, 694, 695, 697- 
699, 705, 707, 709-713, 715, 718, 720, 
721, 723, 731, 733, 734, 736-740, 742- 
744, 758, 761-763, 767-769, 775, 777, 
779, 792, 794, 795-798, 800, 805, 806, 
809, 813-816, 819, 821, 823, 824, 826, 
829, 831-833, 835, 837, 839, 841, 844, 
849, 851, 854-859, 861, 862, 866, 867, 
869, 871, 872, 873, 874, 880, 882. 

Rio Tanamd, 78. 

Rio Yunez, 78, 79. 

Riollano, Arturo, 612, 700. 

Ris, F., 81. 

Rivera, Gaspar, 882. 

Rivula, 611. 

Riverside, California, 528. 

robber fly, 452. 

"roble", 97, 106, 120, 124, 149, 175, 180, 
296, 363, 372, 373, 480, 608, 648, 654, 
686, 757, 763, 784, 804, 861, 866. 
de pantano", 295. 
de sierra", 654. 

rodent, 1. 

Rodolia, 157, 302-303. 

Rodriguez, David A., 872. 

Rodriguez, J. Pastor, 626. 

Roeder, Victor von, 417-530. 

Rogas, 602, 759. 

Rogeria, 826. 

Roliwer, S. A., 291, 760, 839, 840, 842, 846, 
851, 855, 858-860, 862, 864, 866. 

Rollinia 

octopetala, 384. 

Romero, Jos6, 423. 

Rondani, C, 447. 

Bondeletia, 633. 

Root, F. M., 79, 83, 417, 425-440, 447 
493. 

root, 158. 

Roque, Arturo, 155. 

"rosa de cienaga", 369. 

rose, 52, 97, 98, 158, 159, 179, 181, 182, 
183, 296, 349, 352, 372, 590, 633, 643, 
708, 855. 
geranium, 159. 

rose-apple, (see Eugenia jambos) 712. 



rosette, 151. 

Rosenfeld, A. H., 626. 

Ross, E. S., 74. 

roselle, 815. 

rotenone, 96, 208, 701. 

rotten-stallc borer weevil, 410^13. 

rotten wood, 246, 316, 880. 

rough lemon, 158. 

royal palm, 177, 415, 716. 

Roystonea 

borinquena, 177. 
rubber tree, 175, 180, 632. 
Rubidella, 719. 

Rubinia, 193, see Runibia, 878. 
Rubus 

rosaefolius, 109, 204, 349, 396, 842. 
ruddy duck, 222. 
Ruellia 

coccinea, 545. 
Rue Turgeau, 433. 
Rugilus, 239. 
Runibia, 878. 
Runner, George A., 294. 
Rupela, 695. 
Russell, Miss Louise M., 101, 160, 185- 

188, 878. 
Russian sun-flower, 361. 
rust spores, 314. 
Ryania 

dust, 198. 

speciosa, 194. 
Rygchium, 862. 

S 

"sabadilla" powder, 194, 198. 

Sabana Abaca, P. R., 116. 

Sabana Grande, P. R., 614. 

Sabana Liana, P. R., 99. 

Sabrosky, C. W., 470, 472, 478, 479, 482, 

490, 501, 519, 874, 881. 
Sabulodes, 643. 
"sacatrapos", 616, 706, 807. 
Saccharosydne, 142. 
saccharine cells, 466. 
Saccharum 

officinarum, see sugar-cane, 693. 
Safia, 602. 
sago palm, 172. 
Sailer, Reece I., 189, 191, 215, 216, 223 

879. 
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S(ain)t Augustine grass, 111, 118, 677. 

St. Barth^lemy (St. Bartholomew), 399, 
414. 

St. Croix, U. S. V. I., 1, 12, 14, 23, 27, 
30, 74, 134, 185, 202, 221, 248, 266, 
302, 464, 468, 471, 487, 488, 490, 492, 
497, 500, 501, 503, 504, 512, 515, 516, 
521, 527, 528, 567, 580, 601, 650, 659, 
667, 700, 725, 728, 733, 742, 753. 

St. John, U. S. V. I., 5, 451, 459, 465, 
468, 487, 488, 490, 492, 503, 507, 559, 
667. 

St. Kitts, B. W. I., 1, 540, 554, 566, 567. 

St. Fargeau, 467. 

St. Laurence, 613. 

St. Lucia, B. W. I., 752, 775. 

St. Martin, 714. 

St. Thomas, U. S. V. I., 5, 12, 46, 73, 86, 
188, 190, 194, 202, 221, 235, 276, 279, 
283, 417, 445, 448, 451, 454, 464, 465, 
468, 471, 483, 485, 486, 488, 490, 492, 
496, 497, 500, 503, 504, 515, 516, 519, 
520, 522, 275, 528, 537, 545, 559, 561, 
567, 575, 587, 600, 620, 659, 722, 730, 
732, 740, 741, 816, 817, 826, 828, 829. 
833, 836, 877. 

St. Vincent, B. W. I., 13, 131, 269, 271, 
289, 295, 316, 323, 407, 427, 440, 443, 
452, 455, 456-526, 565, 600, 711, 734, 

755, 756, 780, 798, 810, 835. 
Saissetia, 172-3, 304, 310, 704, 788, 793, 

801, 802. 

Salbia, 651. 

"salcilla", 145, 595, 606. 

Saldidae, 220. 

Saldula, 220. 

Salebria, 704. 

Salina, 33. 

Salinas, P. R., 38, 75, 116, 134, 135, 137, 
138, 170, 182, 183, 238, 241, 246, 263, 
276, 332, 353, 360, 387, 389, 415, 433, 
447, 456, 463, 483, 540, 546, 557, 558, 
560, 566, 575, 658, 659, 708, 717, 734, 

756, 761, 768, 784, 805, 840, 841, 846, 
850, 851, 865, 867, 869, 876, 881. 

saliva, lime-dissolving, 68. 
salivar)^ gland, 435. 
Salix 

chilensis, 161, 177, 349, 600, 665. 
Salobrina, 685. 



salt 
crude, 11. 

lagoon, 232, 515-516. 
pond, 11, 135, 226-7, 840. 

Salton Sea, 516. 

"salvia", 155, 587, 588, 705. 

Samanea 
saman, 38. 

Samea, 651-652, 671. 

Samia, 769. 

SAnchez, Don Louis, 57. 

Sanctanus, 144. 

sand dune, 149. 

sand flea, 6, 448. 

sandfly, 425. 

Sandhouse, Miss Grace A., 756, 841, 842, 
846, 856, 860, 864, 865, 866, 869. 

sandpiper, 77, 220, 221, 223, 242, 407. 
spotted, 54, 220, 381, 879. 
white-rumped, 223. 
semipalmated, 228, 374. 

Sandytes, 295. 

San Ciprian, 528, 540. 

San Felipe (hurricane), 538. 

San Francisco, Cal., 132, 516. 

San Germfo, P. R., 194, 205, 209, 241, 287, 
312, 321, 338, 360, 362, 369, 430, 447, 
456, 471, 476, 498, 530, 575, 577, 578, 
581, 583, 587, 588, 595, 595-601, 604, 
610, 615, 616, 623, 629, 637-641, 644, 
646, 647, 649-653, 662, 663, 666, 670, 
671, 677, 678, 682, 685-687, 689, 690, 
696, 706, 710, 719, 720, 722, 725, 730, 
731, 737, 740, 742, 743, 791, 814, 815, 
824, 829, 832, 869. 

"sanguinaria", 62. 

San Jos6 (Lagoon), 100, 135, 872. 

San Juan, P. R., 5, 8, 38, 44, 62, 68, 82, 
113, 116, 133, 143, 144, 153, 155, 157, 
159, 160, 16-1, 181, 182, 183, 185, 200, 
202, 203, 215, 220, 228, 237, 238, 241, 
243, 247, 253, 257, 259, 260, 261, 287, 
288, 291, 300, 303, 306, 310, 323, 334, 
338, 339, 354, 356, 366, 367, 371, 377, 
391, 395, 398, 406, 407, 415, 418, 426, 
427, 430, 431-436, 437-439, 443, 446, 
448, 449, 452, 456, 457, 461, 462, 463, 
472, 477, 485-488, 493, 494, 496-500, 
503, 506, 508, 509, 511, 516, 517-519, 
522, 523, 625, 526, 529, 533, 534, 538, 
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541, 543, 549, 554^556, 561, 563, 568, 
569, 573, 576, 577, 583, 585, 588, 591, 

594, 595, 596, 598, 599, 601, 603, 604, 
607, 615, 625, 626, 639, 641, 648, 649, 
653, 667, 669, 673, 674, 677-679, 681, 
684, 687, 688, 693, 694, 698, 699, 706, 
707, 720-723, 726, 727, 732, 740, 744, 
746, 754, 759, 761, 762, 767, 768, 771, 
772, 774, 787, 788-790, 796, 797, 800, 
810, 811, 812, 815, 816, 819, 821, 824, 
826, 834, 835, 841, 842, 843, 846, 847, 
849, 850, 857, 872, 873, 879. 

San Juan Bautista, 1. 
San Lorenzo, P. R., 54, 124, 135, 217. 
San Sebastidn, P. R., 43, 107. 
San Salvador, Bahamas, 200. 
"sanseviera", 179. 
Santa Ana, Calif., 723. 
Santa Isabel, P. R., 183. 
Santa Marfa, 704, 882. 
Santa Rita, (Hacienda), 61, 251, 255, 284, 
324, 472, 494, 555, 573, 587, 588, 593, 

595, 596, 597, 598, 599, 600, 605, 606, 
609, 610, 611, 614, 616, 619, 622, 626, 
641, 643, 646, 648, 649, 654, 659, 662, 
666, 672, 675, 676, 678, 680, 682, 683, 
695, 730, 731, 743, 757, 760, 853, 855. 

Santiago, Mrs. Lucy Frdnqui de, 875. 

Santo Domingo (Republica Domini- 
cana), 24, 81, 84, 246, 247, 454, 465, 
468, 469, 475, 477, 482, 483, 538, 539, 
553, 556, 568, 580, 621, 623, 644, 689, 
710, 730, 865. 

Santurce, P. R., 54, 82, 157, 177, 180, 182, 
194. 

Sao Paulo, 461, 476, 486, 753, 761. 

Saona Island, 39. 

sap-feeding beetle, 295-297. 

Saphenista, 711. 

Saylichroa 

rhomboida, 648. 

"sapo", 207. 

Sapota 

achras, 296, 510. 

Saprinus, 245. 

Sapromyza, 499-501. 

Sapromyzidae, 499-502. 

Saprosites, 248. 

^apwood, 292. 
'saraguaso". 137. 



Sarcodexia, 484. 
Sarcofahrtia, 488. 
Sarcomecronychia, 488. 
Sarcophaga, 266, 483-488, 602, 613. 
Sarcophagidae, 483^89, 614. 
Sarcophagina, 488. 
Sarcophagula, 488. 
Sarcophila, 488. 
Sarcopsyllus, 535-536. 
Sarcoptes 

canis, 31. 

equi, 31. 

suis, 31. 
sarcoptic mange mite, 31. 
Sardinera beach, Mona Island, 223. 
Sargus, 445-446. 
Saropogon, 453. 
Sarothromyia, 488. 
Sasscer, E. R., 164, 179, 182, 723. 
Sathria, 664. 
satinwood, 400, 781. 
satyr, 551. 
Satyridae, 551-552. 
"sauce", 349, 600. 
sausage, 287. 

Saussure, H., 48, 50, 69, 876. 
Sauvagesia 

erecta, 169, 204, 209, 376. 
Savannah, Georgia, 446, 504. 
sawfiy, of seagrape, 36, 749-751. 
saw-toothed grain beetle, 298. 
Saylor, L. W., 254. 
Sayomyia, 428. 
scab, citrus, 176. 
scab mite, 31. 
scabies, 31. 

scale insect, 75, 156-184, 307, 394, 704, 
738, 793, 794, 801, 833. 

feeding habit, 16. 
scalp, 90. 
Scapanea, 83-84. 
Scaphidiidae, 236. 
Scaphoideus, 114. 
Scaphosoma, 236. 
Scaphytopius, 114. 
Scaptericus vicinus Scudder, 54-58. 821. 

824, 843-846. 
Scaptomyza, .525. 
Scarabaeidae, 246-269, 814. 
•'scarabee", 406. 
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Soaramuzza, L. C, 663. 

Scarites, 227. 

Scatophaga, 497. 

Scatophagidae, 497. 

Scatopsidae, 443. 

Scatopse, 443. 

scaup, lesser, 222. 

scavenger, 75, 266, 485, 717, 721, 739. 

bollworm, 716. 
Scelescepon, 622. 
Scelionidae, 137, 443, 808-810. 
Sceliphron, 22, 840, 841-842. 
5celolophia, 638. 
3cenetes, 488. 
Schaufuss, L. W., 315. 
Schaus, Wm., 538, 539, 540, 556, 562, 563, 

567, 569, 570, 573, 574, 576, 580, 581- 

624, 625, 636-697, 712. 
Scheloribates, 27. 
Schinus 

molle, 173. 
Schistocerca, 51-52. 
Schistonoea, 730. 
Schistophila, 720. 
Schizocera, 749. 
Schobera 

angiosperma, 581. 
Shonherr, Carl J., 405, 415. 
Schoenobiinae, 695. 
Schoenocaulon 

officinale, 194. 
School of Tropical Medicine, 68, 75, 157, 

288,301, 328,428, 819. 
Schwarz, E. A., 231, 235, 242, 245, 291, 

296, 299, 301, 303, 316, 321, 325, 329, 

354,384,404,521,780,880. 
Sciacassia 

siamea, 161, 787. 
Sciapus, 457-459. 
Sciara, 441. 
Sciasma, 472. 
Scientific Survey, 8. 
Scirpus 

validus, 370, 373. 
Sciomyzidae, 498. 
Scirpophaga, 695. 
Scirpothrips, 96. 
Scirtes, 269. 
Scoeva, 464. 
Scolia, 852-865. 



Scoliidae, 257-258, 266, 451, 821, 849-857. 

Scoleconectria 
coccicola, 176. 

Scolopendra subspinipes (morsitans) 
15-16. 

Soolytidae, 379, 384. 

Scopaeus, 238. 

Scopariinae, 685. 

Scopeuma, 497. 

Scopeumatidae, 497. 

Scopula, 638-639. 

Scordylia, 645. 

scorpion, 17, 484. 

SCORPIONIDA, 17. 

Scott, L. B., 11, 702. 

Scraptia, 324. 

Scraptiidae, 324. 

screened cage, 168. 

screens, 445. 

screw palm, 180. 

screw worm, 489-490. 

Scutellera, 190. 

Scutellerinae, 190-191. 

Scutellista, 173. 

soutellum, 189-196, 209. 

Scutigerella immaculata, 15. 

Scydmaenidae, 235. 

Scyllina, 51. 

Scymnillodes, 308. 

Scymnillus, 308. 

Scymnodes, 302. 

Scymnus, 173, 304-306. 

Sea Island cotton, 178, 614. 

seagrape, 1, 2, 57, 62, 95, 131, 134, 136, 
137, 138, 150, 151, 153, 165, 168, 169, 
172, 183, 187, 188, 322, 323, 349, 351, 
364, 373, 398, 402, 442, 456, 713, 720, 
734, 749-751, 783, 798, 810, 834, 835, 
836, 851, 862, 864. 
leaf-roller, 351. 
sawfly, 36, 749-751. 

sea-level, 154. 

sea-shore, 412. 

sea-water, 11. 

seaweed, 12, 327, 412, 448, 497. 

"Seboruco", 135, 353. 

Sechium 
edule, 162, 441, 669. 

Secundeisenia, 771. 
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sedge, 84, 122, 123, 152, 162, 201, 277, 288, 
328. 

Sedgwick, Adam, 14. 

seed, 75, 292, 297. 

seed-bed, 58, 61. 

seed-head, 122. 

seed-pod, 299, 365. 

seed-tick, 22. 

Seguinot Robles, P., 289. 

Seiii, Francisco Jr., 11, 12, 15, 32, 38-45, 
59, 69, 74, 95, 98, 101, 131, 132, 141, 
147, 167, 171, 182, 200, 205, 234, 312, 
315, 323, 339, 371, 389, 413, 414, 427, 
442, 443, 461, 469, 478, 479, 489, 504, 
506, 508-510, 526, 538, 549, 557, 569, 
574, 575-578, 587, 588, 599, 603, 606, 
611, 615, 619, 621, 624, 625, 633, 639, 
647, 650, 666, 667, 668, 669, 680, 687, 
688, 693, 703, 705, 714, 715, 717, 721, 
723, 725, 730, 736, 737, 738-740, 744, 
747, 752, 753, 758, 762, 767, 770, 780, 
781, 784, 795, 796-798, 805, 808, 810, 
811, 835, 863, 870, 873, 880. 

Sein, Francisco Jr., drawn by: 37, 43, 44, 
55, 57, 154, 207, 367, 393, 395, 411, 
413, 627, 628, 629, 712, 726, 817, 845. 

Selanaspidus, 181, 309. 

Selenis, 611. 

Selenophorus, 229-230. 

Selenops insularis, 21. 

Selenothrips, 101-102, 782. 

Sellers, W. F., 479. 

Sellio, 326. 

Selys, 85. 

Semaeopus, 637. 

Semiothisa, 641-642. 

Senecio 

confusus, 151, 154. 

Senegalia 

westiana, 317. 

sp. and spp. 399, 403, 410. 

Senotainia, 488. 

"sensitiva", 619. 

sensitivity, 737. 

sensoria, 152. 

Sentenis, see Sintenis, P., 549. 

Sepedon, 498. 

Sephina, 198. 

Sepsidae, 515. 

Sepsis, 506, 515. 



Septobasidium 

spongium, 175, 176. 
Sepiilveda, J., 835. 
serangium, 310. 
Sericocera, 749-751. 
Sericoptera, 644. 
Sericostomatidae, 92. 
Sericothrips, 100-101. 
Serinetha, 201. 
Serjania 

polyphylla, 201, 365, 835. 
Serralles, J. J., 18, 62, 580. 
Serrano, Luis A., 687, 721. 
"serrasuela", 175. 
Serville, 467. 
sesame, 109, 688. 
Sesamia, 595. 
Sesamum, 582, 628. 
Sesban 

emerus, 407. 
"sesbania", 407. 
"seso vegetal", 171. 
Sessinia, 324. 
Sesuvium 

maritimum, 118. 

portulacastrum, 118. 

sp. and spp. 109. 
Setellia, 506. 
Setodes, 92. 
Setomorpha, 739. 
sewage, 439. 

Shannon, Raymond C, 443, 491. 
Shannonomyia, 420. 
sheep, 23, 530. 

shepherd's needles, 98, 511, 525, 802, 853. 
shield bug, 190-191. 
Shigallia, 819. 
shining flower beetle, 300. 
ship timber beetle, 295. 
shore bird, 76. 
shore bug, 220. 
Shorea 

negrosensis, 64. 
shot-hole borer beetle, 381-383. 
shrimp, 12. 

fairy, 11. 

fresh-water, 13. 

marine, 12. 
Sibinia, 403. 
Sibovia, 108-109. 
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Sicard, A., 302-303, 308. 
Sida 

antillensis (= carpinifoUa), 155, 565, 
624. 

cordifolia, 752, 760. 

rhombifolia, 783. 

rufescens, 7. 

sp. and spp., 206, 565. 
Siderone, 550. 
Sideroxylon 

foetidissimum, 39, 144, 168, 170, 171, 
172. 
"siempreviva", 677. 
Sierra Palm, 832. 
Sierra Palm recreation area, 67. 
Sigaloessa, 523. 
Signiphoridao, 797. 
Signoret, V., 138. 
silk, 92. 

silken fungus beetle, 299-300. 
silt, 92. 

Silvanoprus, 298. 
Silvanus, 297-298. 
silverfish, 31-33, 75. 
Simuliidae, 443-444. 
Simulium, 6, 443. 
sink-hole, 81. 
Sintenis, P., 549. 
Sipha flava Forbes, 20, 89, 146-147, 302, 

304, 309, 313, 463, 783, 814, 833. 
Siphona irritans (L.), 493-495, 782. 
SIPHON APTERA, 533-536. 
Siphunculina, 522. 
sisal, 170, 182, 183, 696. 
Sisputa, 624. 
Sisyracera, 662. 
Sitophagus, 329. 
Sitophilus, 414-415. 
Sitotroga, 718, 772-773. 
Sixenotus, 219. 
skink, 59. 
skipper 

butterfly, 562-572, 772, 781, 795. 

caterpillar, 755. 
slime, 14. 
Sloanea 

berteriana, 65, 75. 
smaller milkweed, 151, 539. 
Smicridea, 92. 
Smicrips, 299. 



Smicronyx, 399. 

Smiera, 805-807. 

Smith, Clyde F., 156. 

Smith, Marion R., 11, 153, 156, 162, 172, 
177, 214, 461, 791, 793, 811-838, 874. 

Smith, R. C, 88, 125, 127, 616. 

Smith, R. G., 11. 

Smith, Ralph H., 173. 

Smodicum, 334. 

Smooth Cayenne pineapple, 30, 162. 

Smyrna fig, 771. 

Smyth, Eugene Graywood, 11, 26, 37, 46, 
51, 61, 95, 98, 99, 100, 101, 131, 143, 
181, 190, 195, 199, 209, 210, 211, 228, 
255, 256, 257, 261, 264, 266, 279, 289, 
297, 303, 314, 321, 324, 356, 357, 365, 
371, 376, 410, 427, 442, 457, 460, 461, 
473, 478-483, 501, 541, 542, 546, 548, 
549, 553, 554, 565, 568, 571, 574, 584- 
591, 593-600, 602-612, 614-616, 619, 
625, 626, 628, 629, 631, 635, 636, 641, 
643, 645, 648, 649, 653, 654, 659, 661, 
662, 666, 672, 675-683, 695, 704-711, 
730, 731, 743, 752, 755, 757, 759, 760, 
768, 785, 792, 793, 794, 805, 806, 811- 
815, 817-835, 839, 842, 843, 851, 859, 
860, 861, 867, 869. 

snake, 6. 

snail, 485. 

snake -bark (tree) 325. 

snipe fly, 449. 

snouth moth, 647-697. 

snow, 2. 

snow-on-the-mountain, 262. 

snowy egret, 221, 223. 
tree cricket, 60. 

Snyder, P. G., 872. 

Snyder, Thos. E., 62-74, 277, 874, 877. 

soap, 100, 207. 

Sobarocephala, 515. 

sodium 

arsenite, 68. 
fluoride, 32, 42. 
pentachlorophenate, 65. 

soft-winged flower beetle, 286. 

soft scale, 95, 167-174, 836, 838, 850. 

softwood, 64. 

Sogata, 143-4. 

Solanaceous plant, 51, 192, 215, 367-369. 
vegetable, 200. 
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Solarium 

indieum, 361. 

nigrum, var. americanum, 197, 198, 368, 
677. 

persicifolium, 51. 

sp. and spp., 177, 188, 596, 724. 

torvum, 7, 150, 173, 194, 195, 207, 350, 
368, 402, 579, 584, 593, 628, 670, 
676, 677, 734. 

wendlandii, 464. 
soldering wire, 291. 
soldier, 62-73. 
soldier fly, 444-446. 
Soledad, Cuba, 81, 794. 
Solenopsis, 817-821. 

geminata F., 143, 153, 158, 162, 171, 
172, 817-820, 823. 
Solenoptera, 332. 
Solubea, 191. 
Somatania, 685. 
Somomyia, 491. 
sooty-mold, 169, 170, 171, 172, 307, 855. 

fungus, 141, 174. 
sorghum, 146, 718, 763. 
soup paste, 297. 
sour orange, 510. 
soursop, 207. 
South Africa, 76, 788. 
South America, 54, 74, 91, 132, 225, 271, 
295, 412, 416, 449, 467, 475, 482, 485, 
496, 498, 507, 576, 585, 670, 762, 795. 
south coast, 203, 220, 762. 
South Sea Islands, 248. 
southern cypress, 64. 

green stink bug, 193-4. 

grassworm, 212, 479, 481, 482, 483, 592, 
759. 
sowbug, 12-13. 
soybean, 620, 661, 714. 
Spain, 1, 23. 
Spalacopsis, 341. 
Spalangia, 493, 782. 
Spalangidae, 782-783. 
Spangbergiella, 114. 
Spanioptila, 732. 
Spanish cedar, 697. 
Sparaganothis, 707-708. 
Sparagmia, 678-679. 
Spargania, 646. 



sparrow hawli, 530. 
Spartocera, 198. 
Spathidexia, 472. 
Spathodea 

campamdata, 173, 654, 704, 837. 
Spelaeorhynchus latus, 24. 
Speceropia, 586. 
Spermacoce, 635. 

spermatophore, spermatozoa, 14. 
Spermophagus, 377. 
Sphacelodes, 644. 
Sphaeroceratidae, 497-498. 
Sphaeroniscus portoricensis, 13. 
Sphaerostilbe 

aurantiicola (= coccophila), 176, 177, 
179, 180, 181, 182, 187. 
Sphecidae, 54, 840-846. 
Sphecoidea, 839-848. 
Sphenarches, 706. 
Sphenophorus, 410, 412. 
Sphex, 840. 
Sphictyrtus, 199-200. 
Sphingidae, 625-636. 
Sphingonotus, 51. 
Sphinx, 574, 575, 625, 626, 628, 629. 
sphinx caterpillar, 480, 484, 754. 

moth, 625-636. 
Sphyroceris, 190. 
Spicaria (Botrytis) 

javanica, 157. 

prasina, 39, 620. 

rileyi, 591, 620. 
spicules, 209. 

spider, 8, 18-22, 484, 521, 740, 746, 754, 
765, 841, 857-860. 

nest, 37, 54. 

web, 274, 275, 442. 
Spilochalcis, 555, 556, 716, 805-807, 849. 
Spilomela, 649, 652, 655-656. 
spindalis, 388. 
spine, 192. 
Spinodarnoides, 106. 
Spirogyra, 433. 
Spondias 

ciruela, 508. 

dulcis, 296, 509. 

mombin (= lutea), 46, 296, 297, 307, 
398, 486, 492, 503, 504, 606, 508, 
524, 528, 708, 751, 770. 
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purpurea, 183, 608, 837. 
sp., 625. 

Spogostylum, 450. 

Sporobolus 
berteroanus, 175. 

Sporotrichum 
gleesporoides , 198. 

spotted sandpiper, 54, 220. 

Spraguiea, 598. 

springtail, 33-34, 214, 250, 819. 

Spyridopa, 446. 

squash, 106, 143, 196, 215, 217, 354, 356, 
368, 361, 366, 370, 668, 709. 
bug, 196-201, 216. 

stablefly, 782. 

stag beetle, 246, 883. 

Stahl, Dr. Agustfn, 7, 52, 54, 60, 63, 79, 
80, 91, 190, 191, 192, 193, 194, 195, 
196, 197, 198, 211, 212, 219, 222, 225- 
234, 236, 239, 243, 244 249,' 260, 263, 
267, 277, 281, 283, 287, 288, 291, 293,, 
297, 298, 301, 314, 315, 321,' 324, 327, 
331, 332, 334, 335, 337-339, 348, 354, 
356, 357, 361, 362, 363, 365, 369-371, 
374, 387, 390, 397, 399, 401, 409, 410, 
415, 423, 439, 440, 446, 447, 461, 463, 
465, 467, 468, 478, 491, 493, 499, 506 
514, 530, 635-643, 545-649, 652, 665, 
661-563, 666-567, 571, 674, 677, 679, 
582, 686, 597, 598, 601--603, 610, 611, 
617, 619, 621, 625, 626, 628, 636, 636 
543, 644, 646, 648, 649, 667, 669, 684, 
723, 734, 766, 767, 768, 770, 840-842, 
846, 849'; 852, 854, 867, 869, 860-862, 
864-868, 870, 880. 

Stahl, C, 140. 

Stahlia 

monosperma, 61, 64, 180. 

Stai, Carl, 194, 211. 

stalactite, 68. 

Stamnoderus, 239. 

Staphylinidae, 34, 236-242. 

star, 170. 

Staudinger, 739. 

Stegaiiia, 644. 

Stegasta, 725. 

Stegobium, 292. 

Stegomyia, 435. 

Steirastoma, 4 . 



Stejneger, Leonhard, 254. 
Stelidota, 297. 
Stenia, 685. 
Stenobothrus, 51. 
Stenocellus, 230. 
Stenochironomus, 424. 
Stenocranus, 142. 
Stenocranophilus, 142, 322. 
Stenocrepis, 229. 
Stenodontes, 331-332. 
Stenogryllus, 61. 
Stenola, 576. 
Stenolophus, 230. 
Stenoma, 730. 
Stenomacra, 606. 
Stenomacrus, 767. 
Stenomicra, 525. 
Stenomidae, 730. 
Stenomyrmex, 812. 
Stenophyes, 673. 
Stenopoda, 211. 
Stenops, 506. 
Stenoptycha, 682-683. 
Stenotabanus, 447-448. 
Stenotaphrum 

secundatum , 180, 677. 
Stenous, 229. 
Stenurges, 665. 
Stephanoderes, 380-381. 
Stephens, P. A., 430. 
Sterculia 

apetala, 206, 308. 
Stereodermus, 378. 
Stericta, 697. 
Sternechus, 399. 
Sternorhynchi, 106. 
Sterrha, 640. 
Stethorus, 303. 
Stethoxus, 244. 

Stevenson, John A., 131, 171, 176, 176, 
180, 181, 182, 248, 490, 590, 635, 667, 
691. 
Stiboscopus, 764, 766. 
sticktight flea, 635-636. 
sticky-capsule vine, 199, 859, 862. 
Stictia, 447, 846-848. 
Stictoptera, 600. 
Stiqmaphyllon or Stigmatophyllum 

Ungulatum, 359, 563, 667. 
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tomentosum, 349, 360. 

sp. and spp., 188. 
Stilbosis, 717. 
stiletto fly, 452. 
Stiliphacis, 239. 
Stilicopsis, 239. 
StilUngia 

sylvatica (= Triadica sebifera), 708. 
Stilobezzia, 428. 
Stilomedon, 238. 
Stilosaurus, 239. 
sting, 826. 

stinkbug, 191-96, 471. 
Stizocera, 338. 
Stobaera, 141. 
Stomatodexia, 477. 
Stomoxys calcitrans (L), 493, 782. 
Stone, Alan, Dr., 423-440, 443, 447, 448, 

508, 510, 531, 874, 882. 
storage warehouse, 293. 
stored food products, 75, 287, 298, 328, 

687, 739, 757. 
storm, 70. 

Strataegus, 26, 487, 852. 
Stratiomyidae, 444-446. 
Stratiomys, 446. 
strawflower, 154. 
Strebla, 531. 
Streblidae, 531-532. 
Strepsicrates, 710. 
Strepsiptera, 322. 
Strepsipteran, 120, 142. 
Streptopalpia, 686. 
Striglina, 705. 

stringbeans, 151, 213, 495, 674, 679. 
Stringer, C. E., Jr., 882. 
Strongylium, 331. 
Strumigenys, 828-829. 
stump, 43, 878. 
Sturmia, 480, 655, 661. 
Stylopidae, 322. 
subterranean termites, 68-69. 
Sudan grass, 568. 
Sudariopiiora, 618, 804. 
SufTrian, C. G. L. E., 348, 399. 
sugar-cane, 1, 2, 15, 20, 21, 27, 32, 38, 51, 
52, 53, 54, 62, 96, 97, 106, 107, 118, 
120, 122, 123, 124, 127, 131, 132, 133, 
134, 137, 138, 143, 144, 148, 162, 200, 



203, 204, 209, 216, 256, 257, 264, 265, 
276, 281, 284, 291, 295, 296, 301, 302, 
303, 309, 322, 356, 358, 361, 364, 368, 
371, 374, 381, 394, 395, 413, 441, 463, 
468, 473, 481, 482, 506, 511, 512, 514, 
519, 525, 568, 670-572, 576, 584, 585, 
586, 591-593, 602, 637, 645, 650, 689, 
690, 703, 732, 737-739, 751, 755, 758, 
759, 765, 771, 775, 783, 790, 795, 810, 
811, 813, 814, 815, 827, 834, 842, 853, 
857, 859, 867. 
sugar-cane aphid, 29, 89, 146-147, 309, 
313, 314, 763, 783, 795, 796, 814, 818, 
827, 833. 

arrow, 110, 111, 464. 

blight, 141. 

brown aphis, 153. 

bud-moth, 737. 

butterfly, 551, 570-571, 786. 

field, 51, 152, 195, 196, 199. 

"fly", 141-142, 771. 

froghopper, 104, 795. 

Fulgorid, 322, 771. 

Hesperiid, 570-572. 

leafhopper, 110, 111, 775. 
of Hawaii, 130, 141. 

leaf-sheath, 36, 39, 46, 165, 215, 274, 
295, 298, 814. 
bug, 214. 

looper, 227, 478, 481, 484, 487, 601-602, 
759, 796, 804. 

mealybug, 165, 166, 167, 307, 442, 790, 
823, 826, 834. 

mite, 29. 

moth stalli-borer, 273, 472, 568, 690- 
695, 758, 761, 762, 772-774, 808-809, 
814, 826. 

mosaic, 33, 132, 141, 147-148, 152, 153, 
763. 

red-striped scale, 167-168. 

rhinoceros beetles, 265-267. 

root caterpillar, 687, 811. 

root-stalk borer weevil, 390-396, 775. 

rotten stalk borer, 410-412. 

root -tips, 12, 687. 

scale, 173, 181, 794. 

skipper caterpillar, 570-572, 758, 772. 

seed-piece, 17, 35, 142, 296, 592. 

shoot, 326. 
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thrips, 96, 97. 

trash, 244. 

variety Mayagiiez 28, 29. 

Uba, 702. 

"white-lined planthopper of", 143. 
sugar, 99. 
sugar beet, 120. 
sugar palm, 716. 

Sugar Producers' Assn., 8, 131, 250, 874. 
Sula leucogaster, 530. 
Sulfetula, 687. 
sulfur, 27, 281. 

butterflies, 554-559. 
sunflower, 362, 526, 582, 287. 
sumac, 504. 
sunning, 27. 
sunset, 59. 
Supella, 38. 
surface, outside, 65. 
Surinam, 39, 198, 662, 667, 676 

toad, see Bufo marinus. 
swallow, 79, 137, 349, 468, 812, 817, 828. 
swallowtail butterfly, 561-562. 
swamp, 426. 

swampmoth, 83, 85, 683. 
sweat bee, 865-866. 
Sweden, 493, 534, 536. 
sweetpotato, 13, 95, 96, 107, 119, 123, 
156, 168, 169, 198, 217, 219, 258, 
361, 363, 370, 374-375, 396, 399-400, 
525, 526, 604, 625, 653, 663, 668, 705, 
720, 866, 869. 

bug, 198, 471. 

leafhopper, 126-7. 

sphinx, 478, 625-626. 

whitefly, 188. 
sweet almond, 712. 
swift, black, 192, 220, 297, 828. 
Swezey, O. H., 516. 
Swietenia 

macrophylla, 64, 177. 

mahagoni, 64, 173, 276, 292, 824. 
swimming pool, 13. 
swine, 31, 243. 
Swiss chard, 388, 593, 648. 
sword bean, 206, 674, 700, 
Sycheles, 467. 
Sychesia, 578. 
Sylectra, 621. 



Sylepta, 662-664, 756. 
Syllectra, 621. 
Syllepsis, 670. 
Syllexis, 638. 
symbiot, 168. 
Symmerista, 623. 
SYMPHYLA 15. 
Symphilid, 15. 
Symphylus, 190. 
Symphysa, 647. 
Symploce, 39. 
Symplocos 

martinicensis (= latifolia), 183. 
Synchita, 315. 
Synchloe, 541. 
Synchlora, 641. 
Synclera, 649. 
Synedrella 

nodiflora, 361, 648. 
Syneches, 460. 
Syneura, 461. 
Syngamia, 651. 
Syngrapha, 603. 
Syngria, 646. 
Synthesiomyia, 493. 
Syntomidae, 673-576. 
Syntomosphyrum, 779. 
Synuropus granulatus, 13. 
Syphrea, 365. 
Syrphid fly, 122, 137, 151, 783, 796, 803, 

806. 
Syrphidae, 461-469. 
Syrphus, 461, 463. 
Syrphophagus, 796. 
Syrrhodia, 642. 
Syscia, 811. 
Systellapha, 513. 
Systellerodes, 210. 
Systena, 360-362. 
Systole, 799. 



Tabanid fly, 12, 447-449, 847. 
Tabanidae, 44-449. 
Tabanus, 6, 12, 447-449. 
Tabebuia 

argentea, 654. 

heterophylla, 608, 655. 

lucida, 608, 655. 
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pallida (= pentaphylla) , 97, 120, 124, 
149, 175, 180, 340, 362, 372, 373, 
480-1, 608, 654, 686, 704, 763, 804, 
861. 

rigida, 608, 654. 
T ahernaemontana 

oppositifolia, 631. 
"tabonuco", 65, 384, 385. 
Tachina, 482. 

Tachinid fly, 57, 194, 258, 471-483, 485, 
606, 626, 655, 660, 663, 693, 804. 
Tachinidae, 471-483. 
Tachinophyto, 473, 475. 
Tachinus, 241-242. 
Tachiris, 559. 
Tachydromia, 459. 
Tachygonus, 408. 
Tachyris, 559. 
Tachys, 228. 
Tachysphex, 842. 
Tachytes, 54, 212, 842-843. 
tadpole, 261. 
Taeniaptera, 514. 
Taeniodictys, 737. 
Taeniorhynehus, 436. 
Taeniothrips, 99. 
Taeniptera, 514-515. 
tagschmetterlinge, 538. 
tailless scorpion, 17-18, 61. 
Tainos Indians, 1. 
"talantala", 555. 
Talanus, 331. 
Tallaboa, P. R, 542, 553. 
tamarind, 137, 162, 181, 182, 289, 291, 
298, 300, 327, 328, 380, 389, 414, 688, 
698. 
"tamarindo," 414. 
Tamarindus 

indica, 181, 380, 414, 698. 
tamarisk, 600, 851. 
Tambo Valley, Peru, 39. 
Tamyra, 686. 
Tanada, 578. 
tanager, 172, 388. 
Tanaostigma, 800-801. 
Tanaostigmini, 800. 
Tanaostigmodes, 801. 
Tanamd River, 78. 
tangerine, 177. 



Tangia, 133-4. 
Tanytarsus, 425. 
Taonaho 

stahlii, 182. 
tapeworm, 243, 249, 822. 
Taphrocerus, 280, 881. 
Tapinoma, 830-831. 
"tapon bianco", 625. 
Tarachidia, 599, 609. 
tarantula, 6, 18-19, 857-859. 
Tarantula reinformis, 17. 
tarantula-hawk, 19, 575, 857-859. 
Targionia, 180, 183, 794. 
Tarsoneminae, 29. 
Tarsonemus, 29. 

ananas, 29. 

bancrofti (= spinipes), 29, 214. 
"tdrtago em^tico", 641. 
tartar emetic spray, 88-100. 
Tate, H. D., 11, 22, 152, 531, 797. 
Taylor, H. G., 11, 510. 
"te", 277, 325. 
' te de mar", 136. 
"tea", 183. 
Teague, M. M., 173. 
teak, East Indian, 65, 704. 
tecoma vine, 322. 
Tecoma 

stans, 628. 

pentaphylla, 124, 296. (see Tabehuia). 

sp., 630. 
Tectona 

grandis, 65, 704. 
tectoquinone, 65. 
tegmina, 36, 50. 
Telea, 768. 
Telebasis, 85. 

Telegonus, 565. ' 

telegraph, 7. 

Telenomus, 443, 626, 809-810. 
Teleonemia, 208-9. 
Telephanus, 214, 298-299. 
Telephoridae, 285-286. 
Telmatoscopus, 422. 
Telphusa, 720. 
Temnochila, 287. 
Temnochilidae, 287. 
temperature, 773. 
Tenagogonus, 220. 
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Tendipedidae, 423-425. 
Tendipes, 424. 
Tenebrio, 330. 
Tenebrionidae, 326-331. , 
Tenebroides, 287. 
Tenhet, J. N., 293. 
tent, 76. 

Tenthredinidae, 749-751. 
Tenthredinoidea, 749-751. 
Tenuipalpus, 876. 
Tenuirostritermes, 69. 
teosinte, 703. 
Tephritidae, 507-513. 
Tephritis, 512. 
Tejjhrosia 

Candida, 722. 

toxicaria, 722, 784. 

vogelii, 784. 

sp. 732. 
Terastia 671-672, 864. 
Terenodes, 646. 
Terias, 558-559. 
Termes, 6, 268. 
Terminalia 

catappa, 96, 101, 109, 149, 166, 172, 180, 
182, 296, 349, 402, 510, 696, 698, 
709, 744, 746. 

sp., 376, 739. 
termite, 6, 62-74, 269, 461, 727, 877. 

nest, 69-70, 268, 811, 814, 835, 876. 
Termitidae, 69-74. 
tern, 530. 
Terry, F. W., 790. 
Tetanoceridae, 498. 
Tetanolita, 622. 
Tetanops, 506. 
Tethina, 525. 
Tetracha, 225. 
Tetrachrium 

coccicolum, 175, 176. 
Tetragastris 

balsamifera, 379. 
Tetragnatha pallescens, 21 . 
Tetragonchlora, 767. 
Tetragonoderus, 229. 
Tetraleurodes, 188. 
Tetralopha scabridella Ragonot, 37, 

45, 478, 496, 760. 
Tetranychus 



bimaculatus, 29, 441. 

quinquenychus, 441. 

saochari, 303. 

telarius, 29. 
Tetramerinx, 497. 
Tetramorium, 826. 
Tetraonyx, 321. 
Tetrapriocera, 289. 
Tetrapteris, 552. 
Tetrastiohidae, 776-780. 
Tetrastichodes, 386, 780. 
Tetrastichus, 41, 386, 391. 392, 775, 776- 

779, 781. 
Tetrazygia 

elaeagnotdes , 835. 
Tetrauraresta, 513. 
Tetrigidae, 50-51. 
Tettigonia, 109-110, 117. 
Tettigoniidae, 52-54. 
Tettix, 51. 
Tetyra, 190. 

Teucholabis (Teueholabis) , 422. 
Texas, U. S. A., 74, 83, 120, 179, 243, 
247, 311, 412, 459, 485, 488, 501, 
509, 557, 613, 708, 797, 858. 
Texas fever, 22-23. 
thallium acetate, 833, 838. 

bait, 815, 819, 830, 833. 

sulfate, 820. 
Thalpochares, 596, 597, 685. 
Thamnotettix, 117-118. 
Thanaos, 567. 
"the Blues", 552-554. 
Thecla, 552-553. 
Thelidora, 609. 
There vidae, 452. 
Theridula opulenta, 20. 
Thermesia, 620-621. 
Thermonectes, Thermonectus or Ther- 

monecus, 233. 
Theronia, 766. 
Thespesia 

populnea, 173, 206, 380, 739. 
Thevetia, 667. 
thick-headed fly, 469-470. 
Thienemaniella, 424. 
Thinobius, 237. 
Thiodia, 710. 
Thionia, 134. 
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Thiotricha, 721. 

Tholeria, 679. 

Tholerostola, 719. 

Thonalmus, 281-282. 

thoracic horn, 300. 

Thoracophorus, 237. 

thorny-headed worm, 243. 

thrasher, pearly-eyed, 76, 77. 

Thrips, 98, 99, 100, 877. 

thrips, 46, 94-102, 215, 303, 308, 782, 873. 

Thripticus, 456. 

Throscidae, 275. 

thrush, 53, 192, 259, 467, 821. 

Thuja 

orientalis, 738. 
Thyana 

portoricensis , 670. 
Thyanta, 192, 471. 
Thyella 

tamnifoKa, 181. 
Thymelicus, 567. 
Thyreocorinae, 189-190. 
Thyrididae, 705. 
Thyrinteina, 645. 
Thysanidae, 797-798. 
THYSANOPTERA, 94-102, 874, 877. 
Thysanopyga, 644. 
THYSANURA, 31-33. 
Thysanus, 162, 187, 797, 798. 
Tiaridium 

indicum, 371. 
"tibey", 49, 525. 
tibia, 196. 
tick, 22-26, 173. 
tiger beetle, 225-227. 
"tijerilla," 275. 
Tillandsia, 814, 815, 824, 832. 
Tilloclytus, 340. 
timber beetle, 379-384. 
Timberlake, P. H.,792. 
Timetes, 546. 
timothy, 528. 
Tinea, 741-742. 
Tineidae, 739-744. 
Tineola, 740-741, 754. 
Ting, P. C, 275. 
Tingidae, 206-209. 
"tintillo", 799. 

Tiphia, 257-258, 320, 850, 855-857. 
Tipula, 418. 



Tipulidae, 418-422. 

Tiquadra, 739. 

Tiracola, 684. 

Tischeria, 738, 779. 

Tischeriidae, 738. 

Tityrus obtusus, 17. 

Toa Alta, P. R., 128, 130, 133, 134. 

toad, giant introduced Surinam, 

Bufo marinus. 
tobacco, 2, 54, 56, 57, 58, 59, 61, 106, 
192, 193, 207, 216, 217, 219, 
275, 292-295, 326, 349, 360, 367- 
380, 441, 582, 583, 584, 589, 
594, 603, 626-630, 676, 723-724, 
819, 834. 
beetle, 292-294. 
cutworm 479. 
dust, 498. 

flea-bet tie, 367-369. 
hornworm, 427, 484, 626-630, 

755, 766, 770, 810. 
leaf-folder, 677. 
looper, 603. 
leaf-miner, 723-724. 
"pega-pega", 480, 768. 
"suck-fly", 217, 218. 
Todus mexicanus, 109, 133, 360, 506. 
"tody", 46, 109, 133, 137, 172, 204, 
242, 249, 287, 300, 306, 308, 313, 
347, 349, 351, 359, 360, 364, 
444, 467, 506, 818. 
Toledo, Ohio, 758. 
tomato, 51, 106, 155, 167, 188, 192, 
194, 197, 198, 207, 216, 217, 219, 
367-369, 370, 415, 495, 579, 582, 
592, 593, 603, 622, 626-630, 
677, 867. 
tomato fruitworm, 581-582. 

hornworm, 626-630. 
Tohler, R. S. and A. G. Cooling, 
"torchuelo", 836. 
Tomoplagia, 513. 
torchwood, 2, 183, 562. 
Toro Negro, P. R., 48, 96. 
Torres, Ignacio, 594, 725. 
Torres, O. R., 400. 
Torruhia 

fragrans, 397, 779, 810. 
Torrubiella 
lecanii, 172. 



See 

149, 
274- 
-369, 
593, 
807, 



754, 



209, 
336, 

385, 



193, 
360, 
589, 
670, 



251. 
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tortoise beetle, 374—375. 

Tortola, B. V. I., 454, 799. 

Tortricodes, 622. 

Tortricidae, 707-711. 

Tortrix, 707. 

"tortugo amarillo", 39, 144, 168, 170, 

171, 172, 835, 837. 
Tortuguero Lagoon, 51, 79-88, 210, 228, 

672, 860. 
Tortj^ra, 714. 
Torymidae, 798. 
Torymus, 798. 
Tournefortia, 581. 
Tower, Winthrop V., 11, 162, 167, 168, 

169, 177, 187, 225, 293, 612, 712, 714, 

810, 818, 819, 872. 
Townes, H. K., 765-767, 840, 842, 862. 
Townsend, C. H. T., 476. 
Townsendia, 453. 
toxaphone, 494. 
Toxomerus, 465, 807. 
Toxonpruoha, ,604. 

Toxoptera, 153-154, 302, 763, 825, 832. 
To.xorhina, 422. 
Toxorhynchites, 432. 
Toxotrypana, 507. 
Toxylon 

pomifera, 504. 
trachea, 14. 
Trachyderes, 340. 
Trachymesopus, 812. 
Trachymj'rmex, 830. 
Trachypus, 839. 
Trachj'scelis, 327. 
trade wind, 4, 271. 
T'ragia 

voluhilis, 546. 
Tramea, 84. 
transmission, 152, 155. 
tractor, 259. 

trash (of sugar-cane), 13, 34. 
"trap-door", 342, 744. 
Traver, J. R., 78. 
Trapido, H., 423. 
"traza", 688. 

Trechius (not Trechus), 229, 879. 
Treasure Island, Cidra, P. R., 690. 
tree, 290. 
tree cricket, 59-60. 



fern, 282, 316, 328. 

toad, 59. 

trunk, 43. 
Trechius, 879; Trechus, 879. 
treehopper, 104. 
Treintoma, 326. 
Trema 

lamarckiana, 167. 

micrantha, 179, 543. 
Trenton Falls, N. Y., 446, 460. 
Trentopholia (Paramongoma), 422. 
Triachus, 351. 
Trialeurodes, 185. 
Tribolium, 328. 
Tribulus 

cistoides, 468, 785, 851, 853. 
Tricentrogyna, 639. 
Trichobius, 531. 
Trichocorixa, 223. 
Trichodectes, 76. 
Trichodectidae, 76. 
Trichodesma, 292. 

Trichogramma minutum Riley, 693, 
694, 695, 699, 772-774, 808, 809. 
Trichogrammidae, 401, 772-775. 
Trichophthicus, 497. 
Trichoplusia, 603. 
Trichopoda, 194, 198, 471. 
TRICHOPTERA, 92-94. 
Trichoptilus, 705. 
Trichoscapa, 829. 
Trichostibas, 713. 
Trichotarsus, 26. 
Trichotaphe, 720. 
Trichromia, 577. 
Trichlonella, 715. 
Tridactylus, 58. 

Trientoma (not Treintoma), 326, 881. 
Trifidaphis, 155. 
Trigoniulus lumbricinus, 16-17. 
Trigonmetopus, 501-502. 
Trigonophasmus, 761. 
Trigonotylus, 215. 
Trigonura, 807-808. 
Trimiopsis, 235. 

Trinidad, B. W. I., 16, 73, 74, 101, 102, 
104, 107, 132, 136, 168, 179, 185, 201, 
304, 309, 310, 311, 312, 416, 426, 449, 
476, 477, 486, 510, 697, 779, 782, 
795,819,830. 
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Trionymus, 165, 442, 790. 
Triphasia 

trifolia, 296. 
Triphleps, 215. 
Triplaris 

cumingiana, 837. 
Trissophaes, 612. 
Trithyris, 652. 
Tritoma, 314. 
Triumfetta, 615. 
Trixagidae, 275. 
Trogoderma, 288. 
Trogophloeus, 236. 
Trogosita, 287. 
Trogositidae, 287. 
Trogoxylon, 292. 
Tromatobia, 21, 765-766. 
Trombicula tropica, 31. 
Trophis 

racemosa, 280. 
Tropic of Cancer, 1. 
tropic bird, 530. 
tropical horse tick, 23. 
tropical rain forest, 4, 34, 135, 607. 
Tropiduchidae, 133-134. 
Tropisternus, 243. 
Trotter, C. P., 11, 196, 504, 508, 583, 

699, 706. 
Trox, 250. 

truck-crop insect, 471, 527. 
true lice, 102. 
Trujillo Alto, P. R., 29, 98, 133, 170, 

171, 180, 181, 182, 183. 
trumpet tree, 548. 
Trupanea, 512. 
Trypanidius, 346. 
Trypeta, 511, 512. 
Trypetidae, 507-513. 
Tryphactothrips, 96. 
Tryphon, 766. 
Trypoxylon, 840. 
"tuatiia", 878. 
Tiibercularia 

coccicola, 175, 176, 179. 
tuberose, 96, 183, 585. 
Tubifera, 469. 
Tucker, C. M., 171. 
Tucker, R. W. E., 166, .309, 775. 
Tucumdn, Argentina, 120. 
Tuerta, 581. 



"tulipdn", 1, 654, 704, 8.37. 
Tulloch, G. S., n, 428-440. 
tumbling flower beetle, 316. 
Tunga, 536. 
tunnel, 290. 
Tupa 

portoricensis , 49. 
turkey, 76-77, 714. 
"turma de toro", 109. 
Turnera 

ulmifolia, 541. 
turnip, 155, 560, 714. 
Turpilia, 52. 
Turpinia 

paniculata, 64. 
turtle, 288. 
twice-stabbed ladybeetle, 176, 178, 179, 

184, 311-312. 
Twinn, C. R., 429. 
twisted winged insects, 322. 
two-winged flies, 417-536. 
Tychius, 403. 
Tyhypochthonius, 27. 
Tylidae, 513-515. 
Tylocerus, 285. 
Tyloderma, 407. 
Typha, 433. 
Typhaea, 315. 
Typhlocybella, 1.30. 
Typhlocybinid, 123. 
Tyroglyphus, 26. 
Tyrophagus, 27. 
Typopsilopa, 518. 
Tytthonyx, 285-286. 



U 



Uba cane, 146, 251, 702. 

"ucar", 2, 64, 70, 201, 275, 277, 291, 292, 

294, 300, 325, 338, 340, 352, 762, 836, 

851. 
Udea, 679. 
Ufens, 110, 775, 777. 
Ugyops, 141. 
Uhler, P. R., 131, 210. 
Ulosomus, 881. 
Ululodes, 92. 
Unaspis, 174-175. 
Unerus, 117-118. 
University, 54, 68, 94. 
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Uranotaenia, 433. 

Urapteryx, 643. 

Urbanus, 537, 563-564, 756, 781. 

Urellia, 512. 

Urena 
lobata, 109, 208, 615. 

Urera 
haccifera,, 664. 
chlorocarpa, 664. 

Urodus, 713. 

Urophorus, 296. 

Uropoda, 27. 

Uropodid mite, 336, 379. 

U. S. A., 19, 23, 29, 50, 51, 58, 62, 79, 81, 
83, 152, 204, 248, 257, 264, 288, 301, 
314, 319, 321, 478, 479, 481, 482, 485, 
486, 500, 512, 524, 526, 528, 529, 558, 
564, 576, 582, 587, 620, 679, 702, 706, 
723, 725, 759, 785, 807, 872. 
Army, 5, 250, 322, 426. 
Naval Radio Station, 68. 

U. S. Public Health Service, 232, 428. 

U. S. S. "Fish Hawlv", 7, 12, 156. 

U. S. National Museum, 678, 878. 

Utetes, 509, 751. 

Utetheisa, 579-680. 

Utuado, P. R., 15, 39, 43, 134, 160, 177, 
188, 192, 198, 213, 236, 237, 295, 315, 
334, 338, 341, 363, 377, 415, 444, 450, 
451, 454, 460, 464, 471, 486, 595, 
622, 645, 651, 659, 662, 670, 672, 680, 
699, 711, 714, 743, 768, 812, 814, 
817, 821, 823, 826, 831, 833, 834, 
835, 836, 852, 861, 869. 

"uva de playa", 62. 

"uverillo", 188. 

"uvilla", 62. 

V 

Vachellia 
farnesiana, 64, 145, 376. 

Valentine, J. M., 323, 324. 

Valencia orange, 510. 

V alerianodes 
cayennense, 361. 
jamaicense, 544. 
sp. and spp., 371. 

Van, 537. 

Vandenburg, S. H., 11, 152. 

Van Dine, Delos L., 11, 110, 169, 180, 
255, 292, 849, 874. 



Van Duzee, M. C, 455, 459. 

Van Leenhoff, J. W., 386, 736. 

Van Volkenberg, H. L., 11, 31, 76, 
243, 249. 

Van Zwaluwenburg, R. H., 9, 11, 
54, 55, 61, 97, 153, 160, 163, 167, 
169, 170, 173, 175, 177, 180, 181, 
183, 188, 195, 198, 199, 202, 
227, 281, 291, 314, 336, 341, 354, 
361, 404, 406, 409, 410, 421, 435, 
442, 445, 451, 452-454, 460- 
467-469, 477, 482, 485, 490, 
494, 499, 503, 508, 510, 516, 519, 
530, 533, 535, 536, 538, 540, 543, 
551, 554-556, 558, 559, 563, 565, 
569, 571, 573, 575, 578, 581, 583, 
585, 589, 591, 594, 596, 600, 605, 
608, 612, 625, 628, 634-637, 643, 
648, 668, 676, 678, 680, 682, 695, 
704, 712, 717, 730, 731, 733, 736, 
749, 754, 757, 759, 769, 770, 780, 
800, 802, 806, 815, 821, 827, 833, 
841, 842, 860, 867, 868, 869, 

Vanessa, 542. 

vanilla, 36, 156, 160, 389, 410, 576, 
708. 
bean, 27. 

"vaquita", 90, 234, 261, 273, 386- 
776, 781. 

vaseline, 536. 

vector, 96, 106, 110, 123, 124, 127, 
141, 147, 152, 763. 

"vega", 250. 

Vega Alta, P. R., 99, 122, 130, 133, 
171, 212, 213, 283, 412, 413, 457, 
491, 526, 527, 563, 564, 566, 
710, 718, 722, 752, 760, 779, 781, 



102, 

36, 
168, 
182, 
220, 
356, 
440, 
-464, 
493, 
524, 
550, 
567, 
584, 
607, 
645, 
696, 
744, 
789, 
837, 
872. 

577, 



132, 



138, 
480, 
671, 
861, 



Vega Baja, P. R., 81, 87, 125, 134, 137, 
138, 151, 210, 277, 296, 308, 349, 366, 
448, 458, 461, 482, 483, 525, 553, 558, 
615, 669, 675, 612, 758, 814, 824, 829, 
832, 835, 842, 844, 847. 

"vega blanca", 878. 

vegetable, 56, 58, 59, 61, 155, 172, 194. 

Veliidae, 220. 

Vella, 91. 

velvet bean, 481, 601. 
caterpillar, 620. 
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Venezuela, S. A., 51, 62, 120, 156, 310, 

510, 693, 844, 855. 
"ventura", 146, 563. 
Verbenacea, 544. 
Vespidae, 862-865. 
Vespoldea, 848-865. 
Vera Cruz, Mexico, 81, 791. 
Verbesina 

alata, 361, 648. 

sp. and spp. 209, 371. 
"verde-azul", 777. 
"verdolaga", 118. 
"verdolaga de mar", 118. 
Vernonia, 578. 
"verruga", 30. 
Veve, R. A., 147. 
Vicia 

faba, 182, 674. 
Victoria, Texas, 246. 
Victorina, 537, 545. 
Vickery, R. A., 586. 
Vidal, R., 872. 
Vienna, 138. 

Vieques Island, 1, 4, 14, 46, 52, 53, 54. 
62, 73, 82, 97, 122, 132, 151, 161, 162, 

170, 192, 193, 194, 197, 199, 200, 201, 
203, 305, 207, 210, 212, 213, 214, 
219, 221, 228-230, 236, 237, 248-250, 
277, 283, 296, 315, 323, 324, 334, 335, 
337, 342, 355, 358, 360, 365, 370, 371, 
374, 396, 419-421, 423, 431, 432-440, 
446, 448, 449-452, 475, 478, 486, 493, 
495, 497, 503, 519, 521, 522, 524, 529, 
540, 541, 575, 586, 589, 595, 596-598, 
600, 602, 604, 609, 611, 612, 616, 621, 
623, 625, 637, 638, 640, 641, 646-651, 
653, 654, 658, 659, 661-666, 668, 669, 
671, 672, 673, 678, 682, 683, 685-687, 
689, 690, 696, 699, 700, 705, 706, 709, 
710-712, 714-722, 724, 725, 729- 
732, 738, 740, 741-743, 751, 813, 816, 
842,851,859,862, 878. 

Viereck, H. L., 751, 767, 796. 
Vigna 

repens, 526. 
Villa, 450-451. 
Villalba, P. R., 60, 125, 129, 145, 154, 

171, 198, 199, 223, 229, 235, 237, 239, 
241, 245, 247, 269, 281, 285, 310, 315, 
317, 318, 328, 331, 344-346, 352, 456, 



360, 363, 365, 369, 371, 390, 396, 405, 
410, 418-422, 454, 464, 567, 585, 612, 
615, 617, 625, 629, 632, 6.33, 639-642, 
652, 662, 665, 666, 668, 669, 702, 703, 
705, 712, 714, 717, 732, 746, 766, 767, 
824, 841, 855, 860, 865, 867, 879. 

Vinsonia, 169-170. 

"vine loving pomace fly," 524. 

vireo, 103, 137, 194, 198, 209, 249, 284, 
306, 308, 313, 331, 336, 344, 349, 350, 
352, 388, 405, 839. 

Virgin Islands, U. S., 1, 2, 8, 30, 23, 83, 
192, 202, 215, 248, 249, 265, 320, 321, 
471, 490, 492, 527, 540, 561 , 564, 565, 
619, 663, 722, 806. 

virus disease, 141. 

Virginia, U. S. A., 504, 553. 

Vitex 
altissima, 173. 
divaricata, 652, 680. 

Vitis, 633, 634. 

Vitrano, F. A., 11, 718. 

Volkameria 
aculeata, 369, 370, 371. 
fragrans, 5. 

Volucella, 467. 

von Roeder, Victor, 417-5.30. 

von Rohr, 320. 

Voria, 481. 

Vulsirea, 193. 

W 

Wadley, F. M., 11, 97, 122, 130, 152, 153, 

763, 779,. 783, 795. 
Walker, R., 133. 
Walsingham, Lord, 725. 
walking-stick, 6, 47-50, 876. 
walnut, 298. 
Waltheria 

americana, 175, 201, 575, 610, 855. 
Walton, W. R., 258, 473, 475, 479, 481, 

drawn by: 474, 591, 592, 593. 
Wallengrenia, 567, 568. 
warble fly, 470, 496. 
warbler, 76, 77, 103, 137, 209, 284, 288, 

308, 331, 334, 349, 350, 352, 406, 447. 
warm-blooded animal, 22. 
wartmite, 30-31. 
Washington, D. C, 8, 30, 792. 
Washingtonia palm, 177, 184. 
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Wasmannia auropunctata Roger, 153, 

156, 826-828. 
wasp, 21, 24, 57, 172, 212, 453, 470, 737, 

849, 857, 691. 
water 

beetle, predaceous, 231-234. 

scavenger, 242-244. 
boatman, 223. 
creeper, 221. 
hyacinth, 33, 433, 405. 
hysop, 544. 
lily, 463. 
aphid, 152, 156, 314, 300, 354, 388, 
667. 
melon, 106, 148, 149. 

worm, 668. 
scorpion, 221. 
shoot, 151, 161. 
spoon, 435. 
spray, 178. 
strider, 219, 220. 
thrush, 220, 407, 741. 
Waterhouse, C. 0.,323. 
Waterson, J., 794. 
Watson, F. £., 8, 541, 542, 545, 550, 554, 

557, 558, 559, 562, 567, 669, 570, 571, 
587, 588, 595, 597, 604, 605, 614, 615. 

Watson, J. R., 95, 99, 442, 741. 

wax secretion, 158, 164, 167, 168, 173, 
174, 188, 878. 

weather, 99. 

wax moth, 688. 

Weathersbee, A. A., 433-440. 

web, spider, 19. 

web -spinner, 74. 

Webster, F.M., 763. 

wedding-cake scale, 156, 157, 762, 793. 

Wedelia 
Irilobala, 103, 125, 648. 

weed, 4, 192, 204. 

weevil, 375-416. 

Weise, J., 347-375. 

Weld, L. H., 770. 

West Indies, 1, 62, 69, 74, 81, 83, 98, 132, 
142, 143, 161, 167, 193, 198, 201, 221, 
225, 290, 295, 405, 492, 499, 506, 549, 

558, 564, 613, 644, 667, 674, 696, 740, 
752,788,857,869,879. 

West Indian birch, 860. 
cedar, 129. 



mahogany, 64. 
cherry, 403. 

peach scale, 177, 178, 311-312. 
pine, 64. 
red scale, 181. 
satinwood, 400. 
Westermannia, 211. 
Westwood, 876. 

Wetmore, Alexander, 44, 46, 48, 51, 
52, 53, 55, 58, 59, 97, 133, 137, 172, 
192, 193, 195, 198, 199, 204, 209, 212, 
212, 220, 221, 222, 223, 227, 228, 242- 
244, 248, 249, 259, 277, 284, 287, 288, 
292, 296, 297, 300, 301, 306, 308, 309, 
315, 317, 325, 327, 328, 331, 332, 335, 
344, 346, 347, 349, 351, 352, 353, 355, 
359, 360, 364, 368, 370, 373, 374, 387, 
392, 398, 399, 403, 404, 405-507, 409, 
410, 415, 416, 443, 444, 461, 468, 493, 
506, 530, 600, 802, 812, 813, 815, 816, 
817, 818, 821, 827, 828, 834, 837, 
839, 840, 851, 852-855, 858, 861, 863, 
865, 867, 868, 872, 879. 
wheat flour, 526. 

field, 441. 
Wheeler, Wm. Morton, 8, 15, 461, 802, 

810-838. 
Wheeler, N. H., 129. 
whirligig beetle, 6, 234^236. 
White, D. G., 289. 
white arsenic, 32. 
clover, 27-28. 
grub, 26, 66, 260-268, 273, 473, 484 

691, 849-857. 
rumped sandpiper, 223. 
scale of citrus, 174. 
scale of papaya, 177-178, 311. 
sugar-cane, 251. 
whitefly, 95, 184, 188, 303, 307, 308, 310, 

464, 781, 789. 
Whitemarsh Research Laboratories, 66. 
"Whites" (butterflies), 554-561. 
Whitlock, S. D., 11, 151, 378, 384. 
Whitney, Willis R., 342. 
Whittier, California, 628. 
wide-headed ambrosia beetle, 384-386. 
Wiedemann, C. R. W., 445. 
wild carrot, 857. 
cotton, 30. 
croton, 190. 
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daisy, 217. 

eggplant, 173, 207, 402. 

grape, 410, 755. 

heliotrope, 212, 271. 

indigo, 869. 

lima bean, 182. 

morning glory, 127, 195, 316, 351, 370, 

374, 375. 

orange, 206. 

parsnip, 410 

pineapple, 183. 

wilderness, 47. 

Williams, F. X., 57, 302, 312, 790-791, 

843-846. 
willow, 291, 600, 679. 
Wilson, C. E., 30, 471, 527, 663, 722, 

733, 806. 
Wilson's snipe, 223. 
wind, 157, 175, 176, 425. 
windbreak, 160, 175, 176. 
Winters, H. F., 48, 96, 145, 155, 171. 
Winthemia, 481. 
wire grass, 153. 
wire worm, 270-275. 
Wirth, W. W.,438, 874. 
Wisconsin, U. S. A., 412, 456. 
witches' broom, 124, 442. 
Wixia serrallesi, 18. 
Wolcott, Ann, 550, 552, 877. 
Wolcott, A. B., 286. 

Wolcott, George N., 11, 57, 259, drawn 
by: 48, 49, 63, 64, 66, 70, 71, 72, 107, 
110-114, 116-119, 125, 132, 142, 143, 
157, 164, 166, 172, 174, 195, 214, 233, 
252, 253, 255, 256, 272, 290, 299, 304, 
305, 306, 386-388, 398, 401, 405, 408, 
461, 462, 514, 591, 604, 627, 676, 692, 
699, 700, 701, 702, 703, 727, 735, 736, 
764, 773, 777, 778, 786, 809, 848, 
(after—), 830. 
Wolcott, Oliver, 875. 
Wolfrum, P., 377. 
wood, 63. 
wood ant, 43. 

wood pewee, 59, 137, 232, 274, 306, 308, 
313, 317, 331, 347, 349, 377, 385, 404, 
493, 863, 865. 
Wooldridge, W. F., 31. 
wooden floor, 534. 

woodpecker, 223, 287, 328, 331, 353, 385, 
815, 816, 837. 



wooly whitefly, 103, 187-188, 781, 789. 

WVeomyia, 429. 

Wylie, W. D., 156. 

Wyoming, U. S. A., 92. 

woolen clothes and blankets, 740, 754. 

wooly-bear, 479, 577-580, 804. 

X 

Xanthaciura, 511. 

Xanthacrona, 502. 

Xanthidia, 558. 

Xantholinus, 236, 241. 

xanthone, 65. 

Xanthopastis, 585. 

Xanthopherne, 693. 

Xanthoptera, 597-598. 

Xanthosoma, 163, 585. 

Xanthoxyliim (old) = Zanthoxylum, 546, 

562. 
Xenogonus, incorrect for Exogenus, 200, 

878. 
Xenopsylla, 533. 
Xenopterygus, 156. 
Xenufens, 774-775. 
Xenylla, 34. 
Xerophloea, 112, 113. 
Xestocephalus, 113, 114. 
Xiphidion, 54. 
Xiphocaris elongata, 13. 
Xyalosema, 770. 
Xyleborus, 381-383, 506, 742. 
Xyleutes, 712. 
Xylis, 603. 
Xylobiops, 290. 
Xylocopa, 870-871. 
Xylocopidae, 870-871. 
Xylocoris, 214. 
Xylodus, 50. 
Xylomeira, 289. 
Xylomiges, 482, 593-594, 785. 
Xylopertha, 289. 
Xylophanes, 635. 
Xylophilus, 295. 
Xylosericocera, 749. 
Xylota, 469. 
Xystrocera, 334. 



"Y" (inverted), 593. 
Yabucoa, P. R., 5, 52, 123, 130, 131, 153, 
196, 198, 211, 244, 357, 397, 454, 470, 
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471, 475, 478, 482, 530, 556, 645, 784, 
810,826,855,859,861,869. 
"yagrumo," 664, 678. 
"yagrumo hembra", 548. 
"yaiti", 708. 
yam, 2. 
Yatiga, 208. 

Yauco, P. R., 75, 84, 107, 140, 146, 151, 
187, 199, 210, 247, 254, 255, 280, 286, 
297, 306, 317, 324, 328, 330, 339, 340, 
345, 346, 349-351, 354, 360, 363, 366, 
371, 374, 387, 403, 404, 405, 413, 418, 
436, 446, 447, 451, 458, 463, 464, 
468, 478, 479, 486, 501, 580, 606, 
611, 612, 650, 659, 699, 733, 751, 778, 
800, 807, 824, 825, 847, 855, 865, 866. 
"yautia", 33, 36, 37, 156, 163, 207, 264, 

668. 
"yautia malanga", 156. 
"yedra", 632. 
Yelicones, 760. 

yellow aphid of sugar-cane, 304, 313, 814. 
caltrop, 468, 785, 851, 853. 
-legs, greater, 222. 
-legs, lesser, 223. 
mealworm, 330. 

-shouldered black bird, 209, 221, 274, 
274, 284, 301, 336, 362, 374, 388, 393, 
406, 407, 410, 721. 
stripe disease of corn, 141. 
thrips of sugar-cane, 97. 
warbler, 274, 284, 306, 317, 362, 370, 
381. 
"yellows" disease of beans, 127. 
"verba bellaca", 322, 351, 366, 551. 
de cienaga," 611. 
de papagayo", 545. 
de sal", 363. 
de San Martin", 376. 
dulce", 97. 
maravilla", 545. 
Young, David A., Jr., 878. 
Young, Cx. M., 11. 
Yothers, W. W., 507. 
Yponmeuta, 713. 
Yponmeutidae, 713-714. 
Ypsolophus, 720. 
Yrias, 602, 604. 

"yuca", 2, 98, 208, 343, 395, 498-499, 
631,754,785. 
lace bug, 208. 
sphinx, 631, 632. 



yurne palm, 445. 
Yunez River, 79, 85. 



Zabrotes, 377. 
Zagorista, 616. 
Zagrammosoma, 736, 784. 
Zaischnopsis, 801. 
Zaitha, 222. 
Zalduondo, J. A., 
Zale, 602-603. 
Zamia 

inlegrifolia, 172. 
Zanclognatha, 623. 
Zanthoxylum 

caribaeum, 46, 207. 

flavum, 64, 179, 182, 207, 236, 279. 
337, 344, 384, 400, 546, 781, 835. 

inarlinicensis , 562. 

monophyllum , 207, 566. 
"zapito",27, 819. 

"zapote," see "mamey zapote.", 167. 
"zarcilla", 606. 
"zarza", 317. 
"zarzabacoa", 188, 661. 
Zatropis, 784. 
Zea 

mays, 693. 
zebra butterfly, 540. 
Zeller, P. C, 703, 713. 
Zelus, 212, 751. 
Zelia, 483. 
Zenilla, 479. 
Zeros, 517. 
Zethus, 860. 
Zicca, 199. 
Zilus, 308. 
zinc chloride, 65. 

fluoride, 65. 
Zinckenia, 480, 648. 
Zodion, 470. 
Zonantes, 295. 
Zoiiitis, 321. 
Zonosoma, 637, 638. 
Zophobas, 329-330. 
Zoysia 

maturella, 689. 
Zuphium, 231. 
Zygaena, 575. 
Zygobaris, 410. 
Zygosturmia, 480. 
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